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R e c e n t  d e v e lo p m e n ts  i n  m in in g  e q u ip m e n t  h a s  p r o v i d e d  
a  b a s i s  f o r  a  s t u d y  t o  d e te r m in e  t h e  p o s s i b i l i t y  o f  
i n c r e a s i n g  p r o d u c t i v i t y  i n  t h e  m in in g  o f  s t e e p l y  p i t c h i n g  
c o a l  seams#
I n  v ie w  o f  t h e s e  d e v e lo p m e n ts  a  s t u d y  was made t o  
d e te r m in e  t h e  f e a s i b i l i t y  o f  e c o n o m ic a l ly  m in in g  by  
m ec h an ize d  m e th o d s ,  c o a l  seam s p i t c h i n g  30 d e g r e e s  »
A lo m g w al!  sy s te m  o f  m in in g  u s i n g  s e l f  a d v a n c in g  
r o o f  s u p p o r t s  was c o n s i d e r e d .
. The f e a s i b i l i t y  o f  su c h  a  sy s te m  o f  m in in g  w i l l  
d e p en d  on  t h e  s u c c e s s f u l  d e v e lo p m e n t  o f  s l o p e  and 
h o r i z o n t a l  p a n e l  e n t r i e s  a t  a  r a t e  s u f f i c i e n t  t o  p e r m i t  
c o n t in u o u s  l o n g - w a l l  p r o d u c t i o n .
The s t u d y  a l s o  i n v e s t i g a t e s  th e  q u a l i t y  o f  t h e  c o a l  
an d  i t s  w a sh in g  c h a r a c t e r i s t i c s •
T h is  s t u d y  h a s  d e te rm in e d  t h a t  i t  i s  p o s s i b l e  t o  mine 
c o a l  seam s p i t c h i n g  30 d e g r e e s  b y  m e c h a n is e d  m e th o d s ,  b u t  
a t  a  h i g h e r  c o s t  t h a n  i s  r e q u i r e d  f o r  f l a t  l y i n g  s e a m s .  
G r o s s c u t s  w ere fo u n d  t o  be a  b o t t l e n e c k  i n  t h e  d e v e l o p in g  
o f  s t r i k e  e n t r i e s .  I n t e r s e c t i o n s  o f  s t r i k e  and  s l o p e  
e n t r i e s  t e n d  t o  be o b s t a c l e s  i n  tram m ing  t h e  m a c h in e s .
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•The f e a s i b i l i t y  o f  m in in g  t h e  30 d e g r e e s  p i t c h i n g  
c o a l  seam u n d e r  c o n s i d e r a t i o n  w i l l  be c o n t r o l l e d  b y  t h e  
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The f a c t s  and  f i g u r e s  i n  t h i s  r e p o r t  a r e  a b o u t  th e  
c o a l  d e p o s i t s  i n  Thompson C reek  D i s t r i c t  o f  P i t k i n  C ou n ty , 
C o lo r a d o . From 1#94 t o  190? t h e s e  d e p o s i t s  were mined by  
C .F .  & I . C o r p o r a t io n  and from  1953 t o  1966 t h e s e  d e p o s i t s  
were m ined by  Thompson C reek  C oa l and  Coke C o rp . These  
c o m p an ie s  j o i n t l y  have  m ined o v e r  f i v e  and o n e - h a l f  m i l l i o n  
t o n s  o f  c o a l ,  t h e r e b y  s u g g e s t i n g  t h a t  i t  m ust be a  good 
q u a l i t y  c o a l .
The o p e r a t i o n s  i n  b o th  i n s t a n c e s  were s to p p e d  due t o  
e c o n o m ic s .  Both com pan ies  (C.F* & I .  and  Thompson C reek  
C oa l and  Coke C o r p . ) em ployed  th e  c o n v e n t i o n a l  room and  
p i l l a r  sy s te m  o f  m in in g  b u t  w i th o u t  any  h ig h  c a p a c i t y  
m in in g  o r  l o a d i n g  m a c h in e ry  b e c a u se  o f  e x c e s s i v e  p i t c h  o f  
t h e  c o a l  s e a m s , T h is  r e s u l t e d  i n  low p r o d u c t i v i t y  e x p r e s s e d  
i n  o u t p u t  p e r - m a n - s h i f t ,  and  t h u s  h ig h  c o s t  o f  p r o d u c t i o n  
d i c t a t e d  c e s s a t i o n  o f  th e  o p e r a t i o n .
T h e re  h a s  b e e n  a  b i g  r e v o l u t i o n  i n  t h e  d e v e lo p m e n t  o f  
new m in in g  e q u ip m en t  and m in in g  t e c h n iq u e s  f o r  c o a l  m in in g  
d u r i n g  th e  l a s t  few y e a r s . However, t h e s e  new d e v e lo p m e n ts  
o f  m in in g  e q u ip m en t i n  t h e  U n i te d  S t a t e s  were m a in ly  
c o n n e c te d  w i th  f l a t  and m i l d l y  p i t c h i n g  c o a l  seam s, b e c a u s e
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m ost o f  th e  c o a l  seams and th e  w o rk in g  c o a l  mine seams i n  
t h i s  c o u n t r y  b e lo n g  t o  t h i s  g ro u p  »
But s i m i l a r  d e v e lo p m e n t  o f  th e  m in in g  e q u ip m e n t  i n  
some o f  th e  E u ro p ea n  c o u n t r i e s ,  w o rk in g  s t e e p l y  p i t c h i n g  
c o a l  s e a m s , hav e  b r o u g h t  o u t  much new e q u ip m e n t  f o r  s t e e p l y  
p i t c h i n g  c o a l  seam s . Of t h e  n ew ly  d e v e lo p e d  m in in g  e q u ip m e n t  
w hich  c o u ld  be u s e d  f o r  d r i v i n g  m ain  e n t r i e s  i n  s t e e p l y  
p i t c h i n g  c o a l  seam s, th e  A lp in e  M in e r ,  made i n  A u s t r i a ,  
w ould  seem s u i t a b l e  f o r  d r i v i n g  m ain  e n t r i e s  i n  m ines  w i th  
s t e e p l y  p i t c h i n g  c o a l  s e a m s . O ver one h u n d re d  A lp in e  
M in e rs  a r e  b e in g  u se d  i n  N o rth  A m erica  t o  d r i v e  e n t r i e s  
i n  d i f f e r e n t  t y p e s  o f  m in e s .  However, none o f  t h e s e  a r e  
u se d  on s t e e p l y  p i t c h i n g  se am s , so i t  i s  d i f f i c u l t  t o  
p r e d i c t  t h a t  t h i s  M iner w i l l  be s u c c e s s f u l .  The m an u fa c ­
t u r e r  h a s  s t a t e d  t h a t  th e  A lp in e  M iner w i l l  work s a t i s f a c ­
t o r i l y  i n  t h e  Thompson C reek  D i s t r i c t  f o r  d r i v i n g  m ain  
e n t r i e s . I f  t h e  A lp in e  M in e r  i s  fo u n d  s u c c e s s f u l  f o r  
d r i v i n g  m ain  e n t r i e s  i n  t h e  s t e e p l y  p i t c h i n g  c o a l  seam s o f  
th e  Thompson C reek  D i s t r i c t ,  i t  w i l l  be one o f  th e  b i g g e s t  
a c h ie v e m e n ts  i n  t h e  h i s t o r y  o f  s t e e p l y  p i t c h i n g  c o a l  seam s 
o f  t h i s  c o u n t r y .
I f  t h e  A lp in e  M iner i s  u se d  f o r  d r i v i n g  m ain  e n t r i e s  
w i th  o t h e r  l o n g w a l l  e q u ip m e n t  s u i t a b l e  f o r  s t e e p l y  p i t c h i n g  
c o a l  s  e a m s - a i r e ad y  u se d  on  th e  Thompson C reek  D i s t r i c t
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a  few y e a r s  ago and  found  s a t i s f a c t o r y - t h e  o u t p u t  p e r -m a n -  
s h i f t  s h o u ld  im prove c o n s i d e r a b l y .
F o r  t h e  p u rp o se  o f  t h i s  s t u d y ,  a  s t e e p l y  p i t c h i n g  
c o a l  seam r e f e r s  t o  one d i p p i n g  a t  an  a n g le  o f  a b o u t  30 
d e g r e e s .
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THOMPSON CREEK COAL DEPOSITS
L o c a t i o n
The p r o p e r t y ,  l o c a t e d  i n  P i t k i n  C oun ty , C o lo ra d o ,
13 m i l e s  s o u th w e s t  o f  C a r b o n d a le , C o lo ra d o ,  e m b ra ce s  b o th  
p o r t i o n s  o f  N o rth  Thompson and  M idd le  Thompson C re e k s .
The r e l i e f  o f  a b o u t  2000 f t  t o  a d j a c e n t  r i d g e s  r i s i n g  
away from  th e  r e s p e c t i v e  s t r e a m s .
G eo logy
A c c o rd in g  t o  Keenan )# " c o a l  seam s w hich  have
b e e n  p r o d u c t i v e  i n  th e  p a s t  a r e  th e  "A", "B” , and th e  
A n d e rso n ,  r e s p e c t i v e l y .  They a r e  i n  t h e  Mesa Verde 
F o rm a t io n  i n  t h e  N orth  Thompson C reek  r e g i o n ,  one a t  t h e  
b a s e  im m e d ia te ly  above R o l l i n s  s a n d s t o n e , a n d  one j u s t  
above  t h e  u p p e r  two s o - c a l l e d  I n t e r m e d i a t e  s a n d s to n e  
( r e f e r  t o  s t r a t i g r a p h i e  colum n i n  F ig .  1 ) .  The lo w e r  
g ro u p  c o n s i s t s  o f  two p r o d u c t i v e  h o r i z o n s ,  d e s i g n a t e d  
a s  t h e  "A" seam, 7 .5  f t  t h i c k ;  t h e  "B" seam , 5 f t  t h i c k ;  
and  t h e  "C" seam which a p p e a r s  a s  two seams# 1 .7  and  2 . 4  
f t  t h i c k ,  s e p a r a t e d  by  2 f t  o f  im pure  s h a l e  an d  s a n d s to n e  * 
The "A" seam i s  l o c a t e d  d i r e c t l y  on th e  u p p e r  s u r f a c e  o f  
t h e  R o l l i n s  s a n d s to n e  ; w h e rea s  t h e  "B” seam i s  l o c a t e d  
32 f t  s t r a t i g r a p h i c a l l y  above t h e  “A11 seam; and  th e  lo w e r  
"C" seam# 27 f t  s t r a t i g r a p h i c a l l y  above  t h e  "B" seam .
5
The i n t e r v e n i n g  ro c k  c o n s i s t s  o f  s h a l e  s , s i l t s  to n e s  and 
a r g i l l a c e o u s  s a n d s to n e s  w i th  a n  o c c a s i o n a l  hand  o f  low 
g ra d e  c o a l , "
K eenan (1971) f u r t h e r  s ta te s  that "the upp?r s e r i e s  
a p p r o x i m a t e ly  750 f t  above  t h e  "G" seam o f  lo w e r  s e r i e s  
c o n s i s t s  o f  two major seams, t h e  S u n sh in e  and  th e  A n d e rso n , 
S e v e r a l  o t h e r  n a rro w  seam s o c c u r  above b u t  l a c k  c o n t i n u i t y .  
The S u n s h in e  seam, w i th  a  maximum t h i c k n e s s  o f  5 f t ,  i n  
t h e  N o r th  Thompson can yon , r e s t s  d i r e c t l y  on t h e  u p p e r  o f  
t h e  i n t e r m e d i a t e  s a n d s t o n e s  ( r e f e r  t o  F ig .  1 ) .  The 
A n d e rso n  seam i s  65  f t  h i g h e r  i n  s t r a t i g r a p h i e  s e c t i o n ;  
i t  i s  from  11 t o  14 f t  t h i c k  u n d e rg ro u n d  n o r t h  o f  N orth  
Thompson C re ek .  Im m e d ia te ly  s o u th  o f  th e  c r e e k ,  th e  
t h i c k n e s s  o f  th e  seam r e d u c e s  t o  8 f t  and  o v e r  a  m ile
. S  ,  ' ■
and  one h a l f  d i s t a n c e  t o  t h e  M idd le  Thompson C re ek ,  i t  
f u r t h e r  r e d u c e s  t o  4 .5  f t .  The u p p e r  o f  th e  i n t e r m e d i a t e  
s a n d s t o n e s  i s  180 f t  t h i c k ,  t h e  lo w e r  a b o u t  190 f t  ; t h e y  
a r e  s e p a r a t e d  by  a b o u t  320 f t  o f  im pure s h a l e  and  s a n d s to n e  
b e d s  r a n g i n g  from  a  few in c h e s  t o  s e v e r a l  f e e t  i n  t h i c k n e s s . 
The p r e s e n t  s tu d y  i s  m a in ly  c o n n e c te d  w i th  th e  "A” seam 
b e tw e e n  th e  N o rth  and M iddle  Thompson C r e e k s . I f  the "A" 
seam  i s  fo u n d  f e a s i b l e  t o  w ork , t h e r e  w i l l  be no d i f f i c u l t y  
t o  work t h e  o t h e r  seam s i n  t h i s  p r o p e r t y ,  Th^re  a r e  a  few 
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e x t e n s i v e l y ;  a s  such  t h i s  f a c t o r  ha^  a l s o  "been i a k e n  i n t o  
c o n s i d e r a t i o n  d u r i n g  p l a n n i n g .
The im m edia te  r o o f  o f  th e  "A” seam c o n s i s t s  o f  s h a l e  
o v e r l a i n  w ith  s a n d s t o n e , and th e  b o tto m  c o n s i s t s  o f  bedded  
s h a l e y  c o a l  f o r  a  few i n c h e s  u n d e r l a i n  w i th  medium s a n d s to n e  * 
The s h a l e  does  n o t  make a  sound  r o o f ;  t h e r e f o r e , 6 i n c h e s  
o f  coal w i l l  be l e f t  a g a i n s t  th e  ro o f*  A p a r t  from  m aking 
a  good r o o f ,  t h i s  6 i n c h e s  o f  c o a l  a g a i n s t  t h e  r o o f  w i l l  
a l s o  im prove th e  q u a l i t y  o f  th e  c o a l ,  a s  i t  h a s  a  h i g h e r  
p e r c e n t a g e  o f  s u l f u r  and  a s h .  A p r o f i l e  v iew  o f  t h e  ,,AW 
seam i s  shown i n  F ig .  2 . ”
P r e v io u s  M in ing  h i s t o r y
A c c o rd in g  t o  Keenan (1971)» " th e  e a r l i e s t  m in in g  
o p e r a t i o n s  i n  t h e s e  d e p o s i t s  were c a r r i e d  o u t  by  C .F ,  & I .  
C orp . i n  th e  e a r l y  1900 • s . From r e c o r d s ,  i t  a p p e a r s  t h a t  
t h e y  had  u se d  th e  c o n v e n t i o n a l  sy s te m  o f  room and  p i l l a r  
m in in g ,  w i th  m in in g  e q u ip m e n t  a v a i l a b l e  a t  t h a t  t im e  and 
s u i t a b l e  f o r  t h e s e  c o n d i t i o n s . A f t e r  a  lo n g  l a p s e  o f  
t im e ,  som etim e i n  1953  m in in g  o p e r a t i o n s  -in  t h i s  p r o p e r t y  
were recommenced by Thompson C reek  C oal and Coke C o r p . , 
and  t h e i r  e x p e r i e n c e  and c o n c l u s i o n s  from  w o rk in g  t h e s e  
m in es  f o r  a b o u t  13 y e a r s  a r e  q u i t e  u s e f u l  f o r  f u t u r e  
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mre b r i e f l y  d e s c r i b e d  b e lo w i
I n i t i a l l y  t h e y  s t a r t e d  t h e i r  o p e r a t i o n  by  a  room and 
p i l l a r  sy s te m  o f  m in in g .  The w o rk in g s  o o u M  be a d o p te d  to  
a  l o n g w a l l  s y s te m  on a  l a t e r  d a t e  I f  d e s i r e d .  The room  
and  p i l l a r  sy s te m  o f  m in in g  was a c c o m p l i s h e d  w i th  t h e  u se  
o f  s h a k e r  c o n v e y o rs  on t h e  s t r i k e . The p a n e l s  were 
e s t a b l i s h e d  by  d r i v i n g  a  p a i r  o f  s t r i k e  e n t r i e s  a t  i n t e r v a l s  
o f  450 f t  a l o n g  th e  i n c l i n e d  d i s t a n c e , A t i n t e r v a l s  o f  
300  f t  a lo n g  t h e  s t r i k e , r a i s e s  i n  s e t s  o f  two on 5 0 - f t  
c e n t e r s  were d r i v e n  up  t h e  f u l l  d i p ,  w i th  c r o s s c u t s  b e i n g  
e s t a b l i s h e d  on j> 0 -f t  c e n t e r s  a l s o . Room n e c k s  were d r i v e n  
in b y e  and  o u tb y e  th e  r a i s e s  on 5 0 - f t  c e n t e r s  a s  th e  r a i s e s  
w ere  ad v anced  up th e  f u l l  d i p .  A f t e r  c o m p le t io n  o f  s u f f i ­
c i e n t  d e v e lo p m e n t work t o  p r o v id e  a n  a d e q u a te  sy s te m  o f  • 
v e n t i l a t i o n ,  p r o d u c t i o n  o f  c o a l  from  th e  p a n e l  was s t a r t e d *  
The seq u en ce  o f  e x t r a c t i o n  was so  d e s ig n e d  t o  p ro v id e  
maximum r o o f  c o n t r o l  a n d  a f f o r d  a  p r o p e r  b a la n c e  b e tw e e n  
p r o d u c t i o n  and  d e v e lo p m e n t .  P i l l a r s  above t h e  rooms were 
e x t r a c t e d  when rooms h ad  r e a c h e d  th e  p r o j e c t e d  l i m i t ,  t h u s  
g e t t i n g  a  b e t t e r  r e c o v e r y .
I n  1 9 5 8 » th e  Thompson C reek  C o a l and  Coke C orp . d e c id e d  
t o  i n t r o d u c e  th e  lo n g w a l l  sy s te m  o f  m in in g  t o  im prove o u t p u t  
p e r - m a n - s h i f t .  I n i t i a l l y ,  a  lo n g w a l l  f a c e  100 f t  l o n g  was 
s t a r t e d  on a n  e x p e r i m e n t a l  b a s i s .  I n  t h i s  c a s e  th e  c o a l  
from  th e  f a c e  was c u t  by  d r i l l i n g  and b l a s t i n g .  The m ethod
10
was a  c o m p le te  s u c c e s s  a s  f a r  a ê  a p p l i c a t i o n  was c o n c e rn e d ,  
b u t  th e  o u tp u t  p e r - m a n - s h i f t  was n o t  i n c r e a s e d  much.
I n  196 6 , a n o t h e r  s i m i l a r  e x p e r im e n t  was done i n  th e  
"B" seam . T h is  t i m e , t h e  s h e a r e r / l o a d e r  w i th  s e l f -  
a d v a n c in g  powered r o o f  s u p p o r t  was u se d  a t  t h e  lo n g w a l l  
f a c e .  The m in in g  e q u ip m e n t  and  sy s te m  o f  m in in g  was a  
c o m p le te  s u c c e s s . The o u t p u t  p e r - m a n - s h i f t  a l s o  im proved  
c o n s i d e r a b l y .  However, m a rk e t  c o n d i t i o n s  d e t e r i o r a t e d  and 
t h e  o p e r a t i o n s  were t e r m i n a t e d ,  p e n d in g  th e  a v a i l a b i l i t y  
o f  n ew  m a r k e t s . The o p e r a t i o n s  were c lo s e d  down i n  December 
I 9 6 ÿ .
S t e e p l y  P i t c h i n g  Seam M in in g  P ro b lem s
M in ing  s t e e p l y  p i t c h i n g  c o a l  seams h a s  many a d d i t i o n a l  
d i f f i c u l t i e s  com pared  t o  f l a t  and  m i l d l y  p i t c h i n g  c o a l  
s e a m s , a s  d e s c r i b e d  b e lo w ,
1 ,  The l a r g e s t  s i n g l e  o b s t a c l e  t o  h ig h  p r o d u c t i v i t y  
i s  t h e  d i f f i c u l t y  o f  h o l d i n g  and m oving h e a v y  m a c h in e ry  on 
s t e e p  p i t c h ,
2 . To mine upward on th e  f u l l  d i p ,  a  m ach ine  m ust
be  h e l d  s e c u r e l y - e n o u g h ,  n o t  o n ly  t o  overcom e t h a t  com ponent 
o f  t h e  f o r c e  o f  g r a v i t y  t e n d i n g  t o  p u l l  i t  downward, b u t  
a l s o  t o  p r o v id e  th e  t h r u s t  n e c e s s a r y  t o  c u t  o r  d i s l o d g e  t h e  
c o a l ,
j .  C ro ss  p i t c h  on s lo p e  d e v e lo p m e n t  and s t r i k e  m in in g
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r e q u i r e s  s u p p o r t  i n  two d i r e c t i o n s ,  one i n  t h e  d i r e c t i o n  o f  
ad v an c e  and  th e  seco nd  i n  th e  d i r e c t i o n  o f  f u l l  d ip  o f  th e  
seam ,
4 .  M in in g  down p i t c h  a l l e v i a t e s  t h e s e  d i f f i c u l t i e s ,  
b u t  c r e a t e s  s e r i o u s  p ro b le m s  o f  r o o f  c o n t r o l  and t r a n s p o r ­
t a t i o n .
5 . F a u l t s ,  how ever s m a l l ,  c r e a t e  s e r i o u s  p ro b le m s  and  
t h u s  a f f e c t  t h e  p r o d u c t i o n  s e r i o u s l y .
6 .  E ach  e n t r y  m u st have  a n  in d e p e n d e n t  s e t  o f  m in in g  
m ach in e ry , ,  a s  t r a n s f e r  o f  h e a v y  m a c h in e ry  from  one l e v e l  t o  
a n o t h e r  i s  d i f f i c u l t ,  t im e -c o n s u m in g ,  and  a  w a s te  o f  man­
pow er and  m a c h in e ry  w i t h o u t  d o in g  a n y  u s e f u l  w o rk . T h e r e ­
f o r e ,  i n i t i a l  c a p i t a l  i n v e s tm e n t  i s  h i g h .
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PROPOSED SYSTEM OF MIKING
The p ro p o s e d  sy s te m  o f  m in in g  f o r  t h i s  p r o p e r t y  c a n  
be d i v id e d  i n t o  two p h a s e s :
1« D evelopm ent by  t h e  A lp in e  M iner an d  t r a n s p o r t a t i o n  
o f  c o a l  from  th e  f a c e  t o  t h e  s u r f a c e  by b e l t  c o n v e y o r  sy s te m ,
2* L o ngw all  sy s te m  o f  m in in g ,  c o m p le t e ly  m ec h an ize d  
fro m  th e  f a c e  t o  th e  s u r f a c e .
D evelopm ent
 ̂ The A lp in e  M iner shown i n  P i g s .  3» 4 ,  and  5# and
p ro p o s e d  f o r  u se  i n  d e v e lo p in g  m ain  e n t r i e s  i n  t h i s  p r o p ­
e r t y  was d e v e lo p e d  a  few  y e a r s  b a ck  b y  a n  A u s t r i a n  company. 
R ig o ro u s  t e s t s  and s t u d i e s  o f  t h i s  m in e r  w ere  made i n  th e  
f i e l d  u n d e r  a c t u a l  c o n d i t i o n s  f o r  a  few y e a r s  p r i o r  t o  
i n t r o d u c i n g  i t  t o  t h e  m a rk e t  f o r  s a l e . The m ain  f e a t u r e s  
o f  t h i s  A lp in e  M iner a r e  b r i e f l y  d e s c r i b e d  b e lo w .
A c c o rd in g  t o  th e  m a n u f a c t u r e r ,
1 .  I t  c a n  c u t  c o a l  and  r o c k  (up  t o  a  c o m p re s s iv e  
s t r e n g t h  o f  1 7 ,0 0 0  p s i )  w i t h o u t  c h a n g in g  th e  p i c k s  o r  h e a d .
2 . I t  c a n  work on s l o p e s  up t o  25%.
3 . The t o t a l  w e ig h t  o f  t h i s  A lp in e  M iner  i s  o n ly  9
t o n s ,  com pared t o  a b o u t  30 t o n s  f o r  o t h e r  c o n t in u o u s  m in e r s :  
a s  s u c h ,  i t  i s  more f l e x i b l e  and  e a s i e r  t o  m an eu v er .
ER 14?4 13
4 .  The t o t a l  h o r s e p o w e r  o f  a l l  t h e  m o to r s  i n  t h i s  
A lp in e  M iner i s  o n ly  82 h p , so  ev en  i f  e a c h  i n d i v i d u a l  
e n t r y  h a s  a  s e p a r a t e  M in e r ,  t h e  t o t a l  power demand w i l l  
n o t  be  h i g h .
5 . Each A lp in e  M in e r  c o s t s  $ 8 5 ,0 0 0 ,  com pared  t o  
$ 1 5 0 ,0 0 0  f o r  o t h e r  e q u i v a l e n t  t y p e s  o f  m in in g  m achines#  
w h ich  i s  a l s o  a n  i m p o r t a n t  c o n s i d e r a t i o n  from  a n  i n i t i a l  
c a p i t a l  i n v e s tm e n t  p o i n t  o f  v iew  b e c a u se  e a c h  e n t r y  h a s  
t o  be p r o v id e d  w i th  a  s e p a r a t e  m ac h in e .
6 .  Ground p r e s s u r e  o f  t h i s  M iner i s  o n l y  1 4 .2  p s i ,  
w h ich  means s t r o n g  b o t to m  i s  n o t  n e ed e d  t o  o p e r a t e  t h i s  
m a c h in e .
? .  The A lp in e  M in e r  h a s  maximum w id th  o f  6 .6  f t ,  
maximum h e i g h t  o f  5«1 f t ,  and maximum l e n g t h  o f  2 2 ,3  f t .
The f i r s t  t h r e e  f e a t u r e s  m en t io n e d  above  a r e  r e s p o n ­
s i b l e  f o r  t h e  s e l e c t i o n  o f  t h e  A lp in e  M in er  t o  d r i v e  m ain  
e n t r i e s  on  t h i s  p r o p e r t y .
S in c e  t h e  "A* seam o u t c r o p s  on  t h i s  p r o p e r t y ,  n e c e s s a r y
t o p  s o i l  w i l l  be rem oved a t  t h r e e  d i f f e r e n t  p l a c e s  t o  expose
t h e  seam i n  su c h  a  way t h a t  t h e  seam i s  e x p o se d  a t  i n t e r v a l s
o f  50 f t  a lo n g  th e  f u l l  d i p  o f  t h e  seam. Once th e  seam i s
e x p o se d  a t  t h r e e  d i f f e r e n t  p l a c e s ,  t h r e e  s t r i k e  e n t r i e s  
(show n on F ig .  6 ,  a  map i n  p o c k e t )  w i l l  be d r i v e n  by- 
d r i l l i n g  and b l a s t i n g  f o r  a  s h o r t  d i s t a n c e  u n t i l  a  f a i r l y
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FIG. 3 ALPINE MINER
s u  ml:  t e c h n i c a l  d a t a  o i -  r ue  a l p i n e  m i n e r  t y p e  F 6 - a
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To ta l  m o t o r ........................ 10 1 .4  74 . 5  82 60
C u t l e r .......................................  50 . 4  37  41 30
C h a i n  c o n v e y o r   2 x 1 0 . 2  2 x 7 . 5  2 x 8 . 2  2 x 6
T r a c t i o n ..................................  2 x 1 0 . 2  2 x 7 . 5  2 x 8 . 2  2 x 6
H y d r a u l i c  p u m p   10 . 2  7.5  8 .2  6
P o w e r ;  T h r e c p h a s e  c u r r e n t ,  60  a n d  50  c y c l e s / s e c o n d  ; 
V o l t a g e  c a n  b e  a d a p t e d  t o  suit c u s t o m e r
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P e r f o r m a n c e  D a t a :
A d v a n c e  p e r  shift d e p e n d i n g  o n
size of  cross sec t i on ,  up  t o   10 0  ft ( 30 .5  m)
P r od u ct io n  r a l e  d e p e n d i n g  on r ock
f o r m a t i o n  a n d  o p e r a t i n g  c o n d i -  ,
l ions,  u p  t o   2 1 6 0  fP/h (6f  h)
F ron t - e l ev at i on
P l an f o rm
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end loader head
C h a in  co n v ey o r 
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FIG. 5 THREE VIEWS OF THE ALPINE MINER
so und  r o o f  and  b o tto m  a r e  o b t a i n e d . Then a l l  t h e  t h r e e  
p o r t a l  e n t r i e s  w i l l  be s u p p o r t e d  by  c o n c re te " b e a m s  and 
s l a b s ,  b e f o r e  t h e  m in in g  m ac h in e s  a r e  p u t  i n t o  o p e r a t i o n .  
T hese  t h r e e  s t r i k e  e n t r i e s  w i l l  be d r i v e n  by  t h r e e  A lp in e  
M in e r s ,  The w id th  o f  e a c h  e n t r y  w i l l  be 14 f t  and  h e i g h t  
7«5 f t ,  l e a v i n g  6 i n c h e s  o f  c o a l  a g a i n s t  th e  s h a le  r o o f . '
The A lp in e  M in e r  n e e d s  a  minimum w id th  o f  9*7 f t  f o r  e a s y  
o p e r a t i o n .  T h is  i s  o b t a i n e d  by  c u t t i n g  a p p r o x im a te ly  
3 f t  wide and  2 f t  h ig h  b o t to m  r o c k  a s  shown i n  F i g .  7*
C o a l  o b t a i n e d  f o r  one f o o t  a d v a n c e  i s  3*6 t o n s  and r o c k  
c u t  i s  3 cu  f t .  However, t h e  w id th  and h e i g h t  o f  b o t to m  
r o c k  t o  be c u t  f o r  o p e r a t i o n  o f  t h e  A lp in e  M iner on th e  
s lo p e :  e n t r i e s  a r e  3 f t  and  1 ,5  f t ,  r e s p e c t i v e l y .  C o a l  
o b t a i n e d  f o r  one f o o t  ad vance  on  s lo p e  e n t r i e s  i s  3*8 to n s  
a n d  .bo ttom  ro c k  c u t  i s  2 ,2 5  cm f t ,  a s  shown i n  F i g .  8 , 
Tramming o f  t h e  A lp in e  M in e r  i s  a c c o m p l is h e d  by 
c r a w l e r  t r a c k s  w h ich  a r e  a t t a c h e d  to  t h e  s i d e  o f  t h e  c h a s s i s  
f r a m e .  E ach  c r a w l e r  t r a c k  i s  d r i v e n  by  i t s  own m o to r  
t h r o u g h  a  s e l f - l o c k i n g  worm d r i v e . The c r a w l e r  t r e a d s  c a n  
a l s o  be f i t t e d  w i th  c l e a t s  t o  i n c r e a s e  t h e  t r a c t i o n .  The 
t r a n s m i s s i o n  c a n  a l s o  be d i s c o n n e c t e d  t o  a l l o w  f r e e  w h e e l in g  
i f  i t  i s  d e s i r a b l e  t o  tow th e  M in e r ,  Maximum tram m ing  sp eed  
o f  t h e  M in e r  i s  1 6 .5  fp m , ’
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C u t t i n g  i s  a c c o m p l is h e d  by  one c i r c u l a r  t w i n - c u t t e r  
h e ad  d r i v e n  by  a  50 -h p  m o to r .  She c u t t e r  .makes a  v e r t i c a l  
a r c  from  t h e  r o o f  t o  t h e  b o t to m , and , t h r o u g h  s i d e  move­
m ent makes a n  o p e n in g  14 f t  w ide  and  ? . 5  f t  h i g h .  A f t e r  
t h e  c o a l  i s  b ro k e n ,  i t  g o es  t o  t h e  l o a d i n g  sy s te m , 
c o n s i s t i n g  o f  l o a d e r  h e a d ,  two g a t h e r i n g  h e a d  d r i v e s  and 
a  p a i r  o f  g a t h e r i n g  a rm s .  T hese  arm s a r e  pow ered  th r o u g h  
t w i n  g e a r  b o x e s  by  th e  two c h a in - c o n v e y o r  m o to r s . The 
h y d r a u l i c a l  l i f t i n g  and  lo w e r i n g  o f  t h e  l o a d e r  head  
f a c i l i t a t e s  l o a d i n g  an d  t r a v e l  on u n d u l a t i n g  b o t to m ,
A s h e a r  p i n  i s  a l s o  p r o v id e d  t o  s e r v e  a s  o v e r lo a d  p r o t e c ­
t i o n .
From t h e  l o a d e r ,  t h e  c o a l  g o es  t o  a  b u i l t - i n  c h a i n  
c o n v e y o r  w hich  r u n s  a lo n g  th e  l e n g t h  o f  th e  m achine  a n d  i s  
d r i v e n  by  two m o to r s , The g e a r s  o f  th e  c h a i n  c o n v e y o r ’s 
d r i v e  a r e  a l s o  p r o t e c t e d  by  s h e a r  p i n s  a g a i n s t  o v e r lo a d  
and  l o c k i n g .  C a p a c i ty  o f  t h i s  c h a i n  c o n v e y o r  i s  2400 cu  f t  
p e r  h o u r .  From th e  c h a i n  c o n v e y o r  t h e  c o a l  i s  co nveyed  
o n to  a  m o b ile  b e l t  c o n v e y o r .  The m o b ile  b e l t  c o n v e y o r  i s  
3 0 - i n .  w id e ,  400 f t  l o n g ,  and  i s  d r i v e n  by  a  20 -h p  m o to r .  
The c o n v e y o r  d i s c h a r g e s  c o a l  o n to  a  3 0 - i n ,« w i d e  c h a i n  
c o n v e y o r  i n s t a l l e d  i n  t h e  c o r s s c u t  n e a r e s t  to  th e  f a c e , 
a lo n g  th e  f u l l  d i p  o f  t h e  seam . T h i s  c o n v e y o r  i s  110  f t  


































































end o f  t h e  c o n v e y o r .  The c h a i n  c o n v e y o r  d ro p s  th e  coa3 t o  
a  3 0 - i n , - w i d e  b e l t  c o n v e y o r  l o c a t e d  a lo n g  th e  lovzest s t r i k e  
e n t r y  i n  t h e  p a n e l ,  The l e n g t h  o f  t h i s  b e l t  c o n v e y o r  i s  
l i m i t e d  by  th e  l e n g t h  o f  s t r a i g h t  s e c t i o n  o f  th e  e n t r y »
I t  h a s  a  c a p a c i t y  o f  7 t o  10 tpm and r u n s  a t  a  sp e e d  o f  
300 t o  500 fpm. T h is  c o n v e y o r  t r a n s p o r t s  t h e  c o a l  t o  t h e  
s u r f a c e  f o r  l o a d i n g  i n t o  th e  m ain  s i l o s  f o r  t r a n s f e r  and  
con v ey an ce  t o  th e  wash p l a n t ,
A l l  e l e c t r i c a l  m o to rs  and  s w i t c h e s  o f  t h i s  A lp in e  
M iner w i l l  be o f  p e r m i s s i b l e  t y p e .
The c u t t e r  boom and  l o a d e r  head  m ovements o f  t h e  M iner 
a r e  c o n t r o l l e d  h y d r a u l i c a l l y .  A h ig h  p r e s s u r e  pump f i t t e d  
t o  th e  m ach ine  p r o v i d e s  h y d r a u l i c  c o n t r o l s  and  i s  d r i v e n  
b y  a  iO - h p  motor#
" C r o s s c u t s ; The t h r e e  s t r i k e  e n t r i e s  would  be c o n n e c te d  
by  c r o s s c u t s  t o  p r o v id e  a d e q u a te  v e n t i l a t i o n  a s  w e l l  a s  
t r a n s p o r t a t i o n  o f  c o a l  f o r  d e v e lo p m e n t h a u l a g e s .  The same 
a p p l i e s  t o  s lo p e  e n t r i e s .  The c r o s s c u t s  a r e  d r i v e n  d i r e c t l y  
up  th e  f u l l  d ip  and s p a c e d  a t  i n t e r v a l s  o f  200 f t ,  m easu red  
a lo n g  th e  s t r i k e  o f  t h e  seam . D r iv in g  o f ' t h e s e  c r o s s c u t s  
w i l l  be a c c o m p l is h e d  by  d r i l l i n g ,  b l a s t i n g  and  re m o v a l  o f  
t h e  c o a l  by  a  s c r a p e r  b u c k e t  and  a  5 -h p  h o i s t  i n s t a l l e d  i n  
t h e  lo w e r  two e n t r i e s  o f  e a c h  p a n e l .
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Lonæwall Mining;
Once th e  lo n g w a l l  p a n e l  i s  form ed by  th e  m ain  and  
u p p e r  e n t r i e s ,  th e  lo n g w a l l  r e t r e a t i n g  sy s te m  o f  m in in g  
h a s  b e e n  p ro p o s e d  t o  mine o u t  t h e  c o a l  from  each  p a n e l .  
However, i t  w i l l  t a k e  a  s l i g h t l y  l o n g e r  t im e  f o r  th e  mine 
t o  a t t a i n  f u l l  p r o d u c t i o n ;  c o n s e q u e n t ly ,  no r e t u r n  w i l l  be 
r e a l i z e d  on c a p i t a l  i n v e s tm e n t  f o r  a  l o n g e r  p e r i o d .
Im p o r ta n t  c o n s i d e r a t i o n s  i n  f a v o r  o f  th e  r e t r e a t i n g  sy s te m  
o f  l o n g w a l l  m in in g  a r e  : 1
i 1 ,  The g e o l o g i c a l  c o n d i t i o n s  o f  e a c h  p a n e l  a r e  known 
from  d e v e lo p m e n t  e n t r i e s  b e f o r e  t h e  e x t r a c t i o n  o f  t h e  p a n e l  
i s  s t a r t e d ;  t h e r e f o r e , th e  l o n g w a l l  f a c e  c a n  be a d v an c ed  
a c c o r d i n g  t o  a n  e s t a b l i s h e d  p l a n .
2 , A l l  th e  ro ad w ay s  n e ed  t o  be m a in t a in e d  th r o u g h  
v i r g i n  c o a l ,  so  t h e  ro ad w ays  w i l l  be l e s s  e x p e n s iv e  t o  
m a i n t a i n .
3« S in c e  a l l  t h e  ro adw ays a r e  th u s ,  m a i n t a i n e d ,  t h e r e  
i s  no le a k a g e  o f  a i r  i n t o  t h e  gob ; t h u s  p e r c e n t a g e  o f  a i r  
r e a c h i n g  t h e  f a c e  i s  h i g h e r .
4 .  Roof c o n t r o l  a t  th é  f a c e  i s  b e t t e r .
In  v iew  o f  t h e s e  r e a s o n s ,  th e  l o n g w a l l  r e t r e a t i n g  sy s te m  
o f  m in in g  h a s  b e e n  s e l e c t e d  f o r  t h i s  p r o p e r t y .
The p ro p o s e d  l e n g t h  o f  t h e  f a c e  a lo n g  th e  f u l l  d i p  
w i l l  be 300 f t ,  and t h e  l e n g t h  o f  eac h  p a n e l  w i l l  depend  on
t h e  shape  o f  th e  p r o p e r t y .  The m ain c o n s i d e r a t i o n  i n  
s e l e c t i n g  a  ^ 00 - f t  l o n g  f a c e  i s  good s u p e r v i s i o n  a n d  e a s i e r  
c o m m u n ic a t io n .
E qu ipm en t
S h e a r e r / L o a d e r  : T h is  m ach ine  c u t s  and  lo a d s  c o a l , ,  and
i t  i s  u se d  m ain ly , on a  lo n g w a l l  f a c e .  A few m a n u f a c tu r e r s  
o f  m in in g  m a c h in e ry  make a  d o u b le -d ru m  2 7 0 -h p  s h e a r e r / l o a d e r  
w i th ,  two r a n g i n g  arm s a t t a c h e d  a t  e a c h  end  o f  th e  u n i t  which 
c a n  be p o s i t i o n e d  t o  t h e  d e s i r e d  h e i g h t  o f  c u t t i n g  ( F i g .  9)* 
One may c h o o se  a  48  in#  drum d i a m e t e r ,  and  a l s o  make a  30 in*  
w ide c u t .  The r a t e  o f  a d v an ce  c a n  be a d j u s t e d  t o  s p e e d s  
r a n g i n g  from  15 t o  30 fpm t o  p ro d u ce  ? t o  10 tpm . The r a t e  
o f  tram m ing  i s  40 fpm . The s h e a r e r  i s  a l s o  f i t t e d  w i th  a  
h in g e d  d o z e r  and  co w ls  on th e  r e a r  o f  th e  m achine  t o  lo a d  
c o a l  o n to  t h e  c o n v e y o r .  The s h e a r e r  r i d e s  on  th e  a rm o red
f a c e  c o n v e y o r  and  h a u l s  i t s e l f  a lo n g  a  l o g  c h a i n  a n c h o re d
a t  e a c h  e n d .  Each c u t  makes a  3 0 - i n .  w ide p a th  a l o n g  th e
c o a l  f a c e  f rom  th e  g a t e  t o  t h e  t a i l  e n t r y .
Armored Face C o n v e y o r : T h is  i s  a  h e a v y  d u ty ,  c h a n n e l
s e c t i o n  m e t a l  c o n v e y o r  on w hich  th e  s h e a r e r / l o a d e r  r i d e s .
Such a  c o n v e y o r ,  315 f t  l o n g ,  3 0 - i n .  w id e ,  w i th  7*5 f t  
h e a v y  d u ty  mark I I  p a n s  and  a  s i n g l e - l i n k  c h a i n  o f  3% to n s  
s t r e n g t h ^  c o u ld  be o p e r a t e d  a t  'sp eed s  r a n g i n g  from  210 t o
EK 14.14
Used prim arily  in seams ranging in 
th ickness from 3 ft. 7 in. to 10 ft.
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300 fpm# The eeftveyoz' i s  d r i v e n  h f  one m o to r  i n s t a l l e d  a t  
b o th  e n d s  o f  t h e  c o n v e y o r . The c a p a c i t y  o f  t h i s  c o n v e y o r
i s  from  ? to  10 t p n .
G ate C o n v e y o r : T h is  i s  a l s o  a  h e a v y  d u ty  c o n v ey o r
u s e d  f o r  t r a n s p o r t i n g  c o a l  from  th e  f a c e  c o n v e y o r  o n to  a 
c h a i n  c o n v e y o r  t h a t  t r a n s f e r s  t h e  c o a l  t o  th e  m ain  c o n v e y o r ,  
a s  shown i n  F ig .  18 . T h is  c o n v ey o r  i s  a l s o  3 0 - i n ,  w ide , 
h a v in g  a  c a p a c i t y  o f  ? t o  10 tpm, and  i s  l o c a t e d  i n  th e  
g a t e  ro a d w a y . The t r a n s f e r  c h a i n  c o n v e y o r  i s  3 0 - i n .  w id e , 
and  h a s  a  c a p a c i t y  o f  7 t o  10 tpm, an d  i s  l o c a t e d  a lo n g
: t h e  f u l l  d i p  o f  t h e  seam, i n  t h e  n e a r e s t  c r o s s c u t  o u tb y e
' o f  th e  r e t r e a t i n g  lo n g w a l l  f a c e .
P a n e l  and Main B e l t  C onveyors  : The p a n e l  b e l t  c o n v e y o r
i s > a  3 0 - i n . - w i d e  b e l t  c o n v e y o r  r u n n in g  a lo n g  th e  lo w e s t  
s t r i k e  e n t r y  o f  e a c h  p a n e l ;  i t s  c a p a c i t y  i s  ? t o  10 tp m .
T h is  c o n v e y o r  d r o p s  c o a l  o n to  t h e  m a in  b e l t  c o n v e y o r  l o c a t e d  
i n  one o f  th e  t h r e e  s lo p e  e n t r i e s ,  from  w here  i t  i s  conveyed  
t o  t h e  s u r f a c e  b i n s .
S u p p o r t s  : The p ro p o s e d  s u p p o r t s  f o r  t h e  l o n g w a l l  f a c e  
a r e  K lo c k n e r - F e r r o m a t i c  ty p e  2 /4  o r  t h e  e q u i v a l e n t .  The 
K lo c k n e r - F e r r o m a t i c  s u p p o r t s  c o n s i s t  o f  two f r a m e s ,  e a c h  
h a v in g  f o u r  s u p p o r t i n g  l e g s  s u i t a b l e  f d r  l e v e l  and p i t c h i n g  
seam s (shown i n  F ig s#  10 and  11}# The r e a s o n  f o r  s e l e c t i n g
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t h e s e  s u p p o r t s  i s  . t h a t  t h e y  had  been  u se d  u n d e r  s i m i l a r  
c o n d i t i o n s  by Thompson O reek C oal and  Coke C o r p . ,  and: were 
found  t o  be s a t i s f a c t o r y .  A b r i e f  d e s c r i p t i o n  o f  t h e s e  
s u p p o r t s  i s  g iv e n  b e low .
The Four p ro p s  fo rm in g  th e  chocks  n e a r  t h e  gob a re  
c a l l e d  b a s i c  c h o c k s , and  t h e  o t h e r  f o u r  n e a r  t h e  f a c e  a r e  
c a l l e d  f o r e p o l i n g  c h o c k s . P ro p s  i n  e a c h  ch ocks  a r e  f a s t e n e d  
t o g e t h e r  w i th  d o u b le  s t r i p s  o f  h eav y  s p r i n g  s t e e l  t o  p r e v e n t  
t i l t i n g  and  d r i f t i n g  a s  t h e y  a r e  moved o r  lo w e re d  on th e  
p i t c h , The f o r e p o l i n g  c h o ck s  a r e  ad v an ced  f i r s t  by th e  two 
h y d r a u l i c  c y l i n d e r s  p u s h i n g . a g a i n s t  t h e  b a s i c  c h o ck s  w hich  
r e m a in  i n  p o s i t i o n  a g a i n s t  th e  r o o f .  When t h e  f o r e p o l i n g  
c h o c k s  have b e e n  r e s e t ,  t h e  b a c i s  cho ck s  a r e  lo w e re d ,  pu shed  
fo rw a rd  by  th e  same c y l i n d e r  and r e s e t .  Heavy a r t i c u l a t e d  
s t e e l  r o o f  b a r s  c o v e r  e a c h  two p ro p s  p e r p e n d i c u l a r  t o  th e  
f a c e , so  t h a t  o n ly  a b o u t  18 i n c h e s  o f  r o o f  i s  e x p o sed  b e tw ee n  
them . Maximum fo rw a rd  movement i s  JO i n . , and  a n  in c h  o r  
two o f  l a t e r a l  movement i s  p o s s i b l e  i n  e i t h e r  d i r e c t i o n  
p a r a l l e l  t o  th e  f a c e  t o  m a i n t a i n  s p a c in g  and c o u n t e r a c t  
d r i f t . Each s e t  o f  d o u b le  cho ck s  c o v e r s  10 f t  o f  s p a c e ,  th u s  
r e q u i r i n g  30 s e t s  f o r  a  300 f t  l o n g w a l l  f a c e .  The p ro p s  
a r e  s u p p o r te d  on l a r g e  b o t to m  p l a t e s  t o  a v o id  p e n e t r a t i o n  
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FIG. 11 TWO VIEWS OF FERROMATIC SUPPORTS
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f rom  0 t o  27 i n ,  -The pushing; f o r c e  o f  t h e  c y l i n d e r s  i s  
13*5 to n s  and th e  p u l l i n g  f o r c e  i s  8 .4  t o n s , A l l  th e  
p a r t s  c an  he d i s m a n t l e d  e a s i l y  f o r  t r a n s p o r t a t i o n . -  Each 
p ro p  h a s  a  y i e l d  s t r e n g t h  o f  o v e r  75 t o n s ,  w hich  means 
t h e  s t r e n g t h  o f  each  c h o c k s  i s  o v e r  300 t o n s ,
H y d r a u l i c  System  o f  S e l f  A dvanc in g  P ro p s  : The
s u p p o r t  u n i t s  a r e  f e d  w i t h  p r e s s u r e  f l u i d  from  a  c e n t r a l  
h y d r a u l i c  pow er pack  l o c a t e d  i n  t h e  e n t r y , The p r e s s u r e  
f l u i d  i s  a n  o i 1 - w a t e r  e m u ls io n  c o n t a i n i n g  o n ly  one p e r c e n t  
o i l .  The e l e c . t r o - h y d r a .u l i c  power p a ck  d e v e lo p s  6 .6  gpm 
a t  3500 p s i .  The s u p p o r t  u n i t s  a r e  c o n n e c te d  w i th  t h e  
pow er pack  by  p r e s s u r e  aftd r e t u r n  h o s e s  s e c u r e l y  a t t a c h e d  
t o  a  v a lv e  l o c a t e d  u n d e r n e a th  th e  r o o f  beam. W ith t h i s  
v a lv e  t h e  f o u r  p ro p s  o f  one c h o ck s  c a n  be s e t  and r e l e a s e d  
t o g e t h e r ;  o r  t h e  two f r o n t  o r  t h e  r e a r  two p ro p s  c a n  be 
a c t u a t e d  i n d e p e n d e n t l y  o f  e a c h  o t h e r .  The s e t t i n g  l o a d  o f  
t h e s e  p ro p s  d e p en d s  on t h e  pump p r e s s u r e , and  c a n  be 
a d j u s t e d  n e a r l y  t o  t h e  y i e l d  l o a d .  The maximum y i e l d  lo a d  
c o r r e s p o n d s  t o  th e  s u p p o r t i n g  c a p a c i t y  o f  th e  p r o p s  u se d  
i n  t h e  u n i t , N orm ally  a  y i e l d  lo a d  o f  65 t o n s  i s  p r e s e t  
i n  th e  g a s - p r e s s u r e ^ c o n t r o l l e d  y i e l d  v a l v e s .  When th e  
l o a d  on p ro p s  r e a c h e s  65  t o n s ,  th e  f l u i d  p r e s s u r e  com m unica ted  
t o  t h e  y i e l d  v a lv e  i s  s u f f i c i e n t  t o  overcome th e  g a s  p r e s s u r e
30
h o l d in g  th e  v a lv e  on i t s  s e a t ,  and f l u i d  b l e e d s  th ro u g h  t h e  
v a lv e  t o  th e  a tm o s p h e re ,  m a i n t a i n i n g  th e  lo a d  on t h e  p ro p  
a t  a  c o n s t a n t  v a l u e .  At a  n o rm a l  r a t e  o f  s t r a t a  c o n v e rg e n c e ,  
t h e  r a t e  o f  f l u i d  e m is s io n  th r o u g h  th e  v a lv e  i s  v e r y  low 
in d e e d  and o n ly  an  o c c a s i o n a l  d ro p  o f  f l u i d  can  be o b s e rv e d  
a t  t h e  o u t s i d e  o f  th e  v a l v e . When th e  p r o p s  a r e  r e l e a s e d ,
. t h e  f l u i d  i s  r e t u r n e d  t o  th e  pump u n i t  o r  c a n  be r e l e a s e d  
t o  t h e  gob ,
The a d v a n c in g  j a c k s  a r e  a l s o  c o n n e c te d  t o  t h e  pow er 
p a çk  by  p r e s s u r e  and r e t u r n  h o s e s .  They a r e  c o n t r o l l e d  
t h r o u g h  fo u r -w a y  v a l v e s .  The a d v an c e  on e a c h  c y c l e  o f  
m oving f o rw a rd  i s  30 i n .  The p r o p  h e i g h t  f o r  u se  i n  t h i s  
seam i s  96 i n . ; i t s  r e t r a c t e d  h e i g h t  i s  72 i n .
T here  a r e  a  few i m p o r t a n t  p o i n t s  f o r  t h e  e f f e c t i v e  
r o o f  c o n t r o l  w i th  t h e s e  s u p p o r t s ,  w hich a r e  b r i e f l y  
d e s c r i b e d  b e lo w .
1 , The maximum d i s t a n c e  b e tw e e n  th e  f a c e  and  t h e  gob 
s h o u ld  n o t  be more t h a n  11 f t ,  w i th  ch o ck s  i n  t h e  f r o n t  
p o s i t i o n .
2 . S u p p o r t  d e n s i t y  s h o u ld  be o v e r  3*« 5 t o n s  p s f .
3* A .minimum o f  12 i n .  t r a v e l  s h o u ld  be l e f t  on  th e  
l e g s  t o  t a k e  c a r e  o f  a l l  c o n v e r g e n c e s .
T r a v e l  way s h o u ld  be a s  wide a s  p o s s i b l e  and  k e p t  
f r e e  from  any  o b s t r u c t i o n s .
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Go1! S h i e l d : A t h i c k  s t e e l  s h e e t  i s  a t t a c h e d  to  th e
r e a r  c h o c k s ,  on th e  gob s i d e .  I t  s t o p s  any  gob d e b r i s  
com ing i n  b e tw ee n  th e  c h o ck s  and a l s o  s e r v e s  a s  a  p r o t e c t i o n  
a g a i n s t  i n j u r y  t o  w o r k e r s .  A s i m i l a r  t h i c k  s t e e l  s h e e t  is. 
a l s o  a t t a c h e d  to  th e  g o b - s i d e  o f  t h e  f a c e  c o n v e y o r .  T h is  
h e l p s  t o  s t o p  any  s p i l l a g e  o f  C o a l  from  th e  c o n v ey o r  i n t o  
t h e  s u p p o r t s .
M ethane M o n i to r in g  -  D u s t  C o n t r o l  -  Rock D u s t in g
v D evelopm ent E n t r i e s i Each A lp in e  M iner w i l l  be f i t t e d  
w i th  a  m ethane  m o n i to r  made by  Mine S a f e t y  and  A p p l ia n c e  o r  
i t s  e q u i v a l e n t .  As so o n  a s  t h e  p e r c e n t a g e  o f  m ethane  g a s  
a t : t h e  f a c e  r e a c h e s  one p e r c e n t  on t h e  m ethane  m o n i to r ,  
a  r e d  l i g h t  w i l l  s t a r t  b l i n k i n g ,  i n d i c a t i n g  t h a t  th e  
c o n d i t i o n s  s h o u ld  be im m e d ia te ly  c o r r e c t e d .  I f  t h e  p e r c e n t ­
age  o f  m ethane r e a c h e s  two p e r c e n t  o r  m ore, th e  pow er t o  
a l l  t h e  e q u ip m e n t  w i l l  be a u t o m a t i c a l l y  s h u t  o f f .
In  a d d i t i o n  to  a  m ethane m o n i to r ,  one Mine R e se a rc h  
E s t a b l i s h m e n t  ty p e  r o c k  d u s t  s a m p le r  o r  i t s  e q u i v a l e n t  
w i l l  be f i t t e d  on one o f  t h r e e  A lp in e  M in e rs  i n  eac h  p a n e l ,  
i n  r o t a t i o n .  The p u rp o s e  o f  t h i s  i n s t r u m e n t  i s  t o  g i v e  t h e  
t o t a l  num bers o f  f i n d  p a r t i c l e s  o f  r e s p i r a b l e  d u s t  i n  th e  
a tm o sp h e re  n e a r  th e  f a c e ,  w hich  th e  workmen a r e  i n h a l i n g .  
P o r t a b l e  ro c k  d u s t  b u g g ie s  ( t r i c k l i n g  t y p e )  r u n  by
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com p ressed  a i r  vril 'l  be nlac, od a t  i n t e r v a l s  o f  200 f t  f o r  a  
d i s t e nee o f  1000 f t  a lo n g  th e  r e t u r n  a i rw a y  o f  e a c h  p a n e l .
7 i ae b u g g ie s  have a' c a p a c i t y  t o  g iv e  o u t  ro c k  d u s t  a t  th e  
r a t e  o f  2 t o  5 pounds p e r  m i n u t e .
Each A lp in e  ICiner i s  a l s o  f i t t e d  w i th  a u to m a t i c  w a te r
s p r a y i n g  n o z z l e s ,  w hich  s t a r t  w o rk in g  a s  soon  a s  th e  
m ach ine  s t a r t s .  The w a fe r  t o  t h e s e  s p r a y s  i s  s u p p l i e s • 
th r o u g h  2 i n .  s t e e 1 - p i p e  w a te r  n e tw o rk  f o r  th e  w hole  mine ;. 
and  c o n n e c t i o n s  a r e  ta k e n ,  f ro m  i t  w i th  a  ru b b e r ,  h o s e  t o  
e a c h  A lp in e  M in e r .  '■
f  L o n g w all;  Two m ethane m o n i to r s  "w ill  be p r o v id e d  on 
t h e  l o n g w a l l  f a c e , one on th e  s h e a r e r / l o a d e r  and  t h e  
s e c o n d  n e a r  t h e  t a i l  end o f  t h e  l o n g w a l l  f a c e .
,'1 Mine R e se a rc h  ' E s t a b l i s h m e n t  type., d u s t  s a m p le r  w i l l  
b e % o u n f e d  t o  t h e  s h e a r e r / l o a d e r .  The d u s t  s a m p le r  i s  a l s o  
som etim es  c a r r i e d  by f a c e  w o rk e rs  who a r e  w o rk in g  i n  d u s t y
p l a c e s  t o  a s s e s s  th e  same i n f o r m a t i o n .  '
. Rock d u s t  b u g g i e s ,  a s  m e n t io n e d  e a r l i e r ,  w i l l  he 
p l a c e d  a t  200 f t  i n t e r v a l s . I n  a d d i t i o n  t o  t h i s ,  t h e  t a i l  
end  o f  t h e  lo n g w a l l  f a c e  w i l l  be ro c k  d u s t e d  p e r i o d i c a l l y  
th r o u g h o u t  th e  p r o d u c t i o n  s h i f t s , ,  a s  th e  s i t u a t i o n  dem ands.
The s h e a r e r / l o a d e r  w i l l  be p r o v id e d  w i th  t h r e e  w a te r  
s p r a y s  f o r  a l l a y i n g  d u s t  on th e  lo n g w a l l  f a c e . Two o f  t h e s e
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s p r a y s  w i l l  be  f i t t e d  i n  t h e  f r o n t ,  and t h e  t h i r d  a t  t h e  
r e a r  o f  t h e  s h e a r e r / l o a d e r . T hese  w a te r  s p r a y s  w i l l  be 
f e d  th r o u g h  a  h ig h  p r e s s u r e  r u b b e r  h o se  a t  t h e  f a c e ,  w hich  
i s  c o n n e c te d  t o  th e  m ain  n e tw o rk  o f  w a te r  s u p p ly  f o r  t h e  
w hole mine*
W ater s p r a y s  w i l l  a l s o  be p r o v id e d  a lo n g  th e  f a c e  a t  
a b o u t  80 f t  i n t e r v a l s  t o  s u p p r e s s  t h e  d u s t  p ro d u c e d  by  
m ovements o f  th e  c h e c k s  o r  r e e f  f a l l s  i n  t h e  g o b .
I f  c a r e  i s  t a k e n  t o  e n s u re  t h a t  t h e  s h e a r e r  i s  
p r o v i d e d  w i th  a  c o m p le te  num ber o f  p i c k s  i n  s h a rp e n e d  
c o n d i t i o n  d u r i n g  c u t t i n g ,  i t  w i l l  g r e a t l y  h e l p  t o  r e d u c e  
t h e  f o r m a t io n  o f  d u s t  a t  t h e  c o a l  f a c e .
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Ç QAT PREPARAT ion
I n  t o d a y ’s m a rk e t ,  w hich  i s  t h e  b u y e r ' s  m a rk e t ,  tu e  
demand o f  th e  c o n s u m e r 's  s p e c i f i c a t i o n s  to  s e l l  t h e  p r o d u c t  
m u st  be m e t .
The im p o r t a n t  c o n s t i t u e n t s  o f  a l l  c o a l s  a r e  a s h ,
m o i s t u r e ,  f i x e d  c a r b o n ,  v o l a t i l e  m a t t e r ,  .and s u l f u r . I n
a d d i t i o n  t o  t h e s e  c o n s t i t u e n t s ,  a n o t h e r  i m p o r t a n t  p r o p e r t y
o f  -.coal w hich  i s  v e r y  v i t a l  i s  t h e  f r e e - s w e l l i n g  in d e x  f o r  
JrA ' - " b  1  -
e d g in g  c o a l .
:r S in c e  t h e s e  d e p o s i t s  b e lo n g  t o  a  c o k in g  c o a l  g ro u p ,  
t h e  v i t a l  c o n s i d e r a t i o n s  f o r  t h i s  c o a l  t o  m eet t h e  m a rk e t  
s p é c i f i c a t i o n s  a r e  s u l f u r  and a s h .  The a c c e p ta b le ,  l i m i t s  
f o r  t h e s e  two c o n s t i t u e n t s  v a r y  " s l i g h t l y  i n  d i f f e r e n t  " > 
a r e a s , N o rm a lly ,  th e  b u y e r s  i n  t o d a y ' s  m a rk e t  w i l l  
t o l e r a t e  t h e  f o l l o w i n g  maximum i m p u r i t i e s :
7 Ash 10% maximum
S u l f u r  1% maximum
As t h i s  c o a l  h a s  a  h i g h e r  p e r c e n t a g e  o f  i m p u r i t i e s  
t h a n  m e n t io n e d  a b o v e , i t  m ust be washed b e f o r e  i t  c a n  be 
s o l d  i n  thV m a rk e t .
I n  o r d e r  t o  d e te r m in e  w hich  m ethod o f  w ash in g  t h i s  
c o a l  would be m ost s u i t a b l e  and  e c o n o m ic a l ,  t h e  f o l l o w i n g  
s t u d i e s  were m ade. .
Bench s a m p le s •o f  t h e  "A" seam were t a k e n  and re d u c e d  
t o  make head  sa m p le s  f o r  each  bench  In  a c c o rd a n c e  w i th  
A m erican  S o c i e t y  o f  'P o s t in g  M a t e r i a l s  S t a n d a r d s  f o r  c o a l
and coke (Com m jttce D~5)« T hese  head sa m p le s  were u se d
' 1 ■ . :. . - . , - ■ J ; . : 
f o r ' l a b o r a t o r y  c o n t r o l ,  a s  w e11 a s  f o r  d a t a  c o n t a i n e d  on
th e  bench  sam ple  d ia g ra m  shown i n  Fig* 1 2 ,
. F o l l o w i n g - th é  p r o v i s i o n  e f  head  s a m p le s ,  t h e  b a la n c e
o f  t h e  c o a l  was p r o c e s s e d  th r o u g h  f l o a t  and  s i n k  a n a l y s e s
by  C .T i & E. Go^ (C o a l  T e s t i n g  and  E n g in e e r i n g  Co,.) o f
D e n v e r ,  C o lo r a d o , From t h i s  d a t a  th e  w a s h a b i l i t y  c u r v e s
were- c o n s t r u c t e d ,  w h ich  a r e  shown i n  F i g .  13» h" .. v
- . ' ■ ' / T k : '  " '  M l
■1 ■ -  - -, >  ■ , ,  '
P r o x im a te , A n a ly s i s  "1'"
l ÿ --Table 1 sh o w s - th e  p ro x im a te  a n a l y s i s  on h e ad  sa m p le s ,-  
from  t h e  "A" seam . I t  w i l l  be n o te d  t h a t  th e  B tu .and s u l f u r  
d e t e r m i n a t i o n s  a r e  a l s o  made on  bench, and  c o m p o s i te  s a m p le s , 
A l l  a n a l y s e s  were made on a  "d ry  b a s i s "  a t  t h e  C .T . &
E . Co, o f  D en ver ,  C o lo ra d o .  "* M g
F l o a t  a n d ■5i n k - A n a l y s i s
The p l u s  4 8 ‘-mesh s i z e  o f  t h e  . w a s h a b i l i t y  s a m p le , w hich  . 
c o m p r ise d  9 2 , 53$ o f  t h e  t o t a l  sam ple  was p r o c e s s e d  th r o u g h  
■sink and  f l o a t  a n a l y s i s  by  C .T . & E . Co. o f  D en v er ,  C o lo ra d o
P i& . l2  "A" BiŒCH
H e ig h t
i n  A i l  SULFUR POL. MAT.






ASH SULFUR V .F .
SEAM AVERAGE 2 1 ,1 9  1 ,5 3  2 6 .4 1
21.28 2 .1 6 26.02
30 .04 1 .81 28.42
14.49 1 .35 2 8 .3 2
4 1 .9 3 1 .2 4 2 1 .9 0
9 .73 0 .9 7 29.69
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Chemical Analysis
The c o a l  s a m p le s  were t h e n  a n a ly s e d  a s  f o l lo w s  ;
1 .  F l o a t  and  s i n k  were each  a n a l y s e d - f o r  a sh  c o n t e n t  
t o  p r o v id e  d a t a  f o r  w a s h a b i l i t y  c u r v e s ,  a s  s i o v  i n  T ab le  2 ,
2 , P ro x im a te  a n a l y s i s  was d e t e r r m e d  on each  o f  t h e  
h e a d  sa n m le s  and  i s  shown i n  T ab le  1 .
3* The a s h  and  v o l a t i l e  m a t t e r  were p l o t t e d  on bench 
d ia g ra m  a s  shown i n  F ig ,  12 ,
4$ The s u l f u r  and c a l o r i f i c  (B tu )  d e t e r m i n a t i o n s  
w ere made a s  shown i n  -F ig , 12 , on. th e  b e n c h -h e a d  sa m p le s  
and  c o m p o s i te  s a m p le s .
5» The &8 mesh x 0 s i z e  was rem oved from  t h e  sam ple  
p r i o r  t o  th e  f l o a t  and s i n k  a n a l y s e s . The a s h  and s u l f u r  
d e t e r m i n a t i o n  on t h i s  s i z e  were m ade, and a r e  shown i n  
T ab le  2 .
W a s h a b i l i t y  C u rv es
Arem th e  d a t a  o b t a i n e d  from  th e  f l o a t  and  s i n k  
a n a l y s i s  and  a s h  d e t e r m i n a t i o n s  o f  bhe i n d i v i d u a l  f r a c t i o n s  
a s  shown i n  T ab le  2 , th e  f o l l o w i n g  s e t  o f  c u r v e s  were 
c o n s t r u c t e d  a s  shown i n  F i g ,  13 .
T a b le  1 
P ro x im a te  A n a ly s i s  o f  "A" Seam
Bench 
T h ic k n e s s  











Ash M a t te r
21 .28  2 6 .0 2  
1 0 .0 4  2 8 .4 2
1 4 .4 9  2 8 .3 2
4 1 .9 3  2 1 .9 0
9 .7 3  2 9 .6 9
21 .1 9  2 6 .4 1
%
F ix e d
C arbon Btu 
52 .7 0  11688  
6 1 ,5 4  13735
5 7 .1 9  12942
3 6 .1 7  8246
60.58  13852
5 0 .8 ?  11779
%
S u l f u r
2 .1 6
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On O o Ox O
O i-4 iHj o i-4
VO CM ON VA CA
O O vO CM O
c n CM CM CO CA
CM CA -d" d - VA
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1 « C u m u la tiv e  c o a l  a s h  c u r v e ,
2 . E le m e n ta ry  a sh  c u r v e ,
3 . C u m u la t iv e  r e f u s e  a s h  c u r v e ,
4 .  Y ie ld  s p e c i f i c  g r a v i t y  c u r v e ,
$ ,  + 0 , 1 0  s p e c i f i c  g r a v i t y  c u r v e .
The C om posite  c o a l  sam ple  h a s  an  o v e r a l l  a s h  c o n t e n t  
o f  22.95% , so  t h i s  c o a l  w i l l  be washed a t  1 .4 5  s p e c i f i c  
g r a v i t y  m ed ia ,  t o  g e t  a  c l e a n  c o a l  w i th  10% a s h ,  a s  fo u n d  
from  th e  w a s h a b i l i t y  c u r v e s .  These  c u r v e s  a l s o  show t h a t  
y i e l d  a f t e r  w a sh in g  w i l l  be 63% and  r e j e c t  37%*
■ Wash P l a n t
A c a r e f u l  s t u d y  o f  t h e  w a s h a b i l i t y  c u rv e  draw n from  
t h e 1 d a t a  o b t a i n e d  from  t h e s e  sa m p le s  i n d i c a t e s  t h a t , t h i s  
c o a l  c o u ld  be w ashed a s  f o l l o w s .
F i g ,  14 shows a  t y p i c a l  f lo w  c i r c u i t  from  t h e  raw  c o a l  
t o  t h e  c l e a n e d  c o a l  and  i s  b r i e f l y  d e s c r i b e d  b e lo w .
Raw c o a l  from  th e  m ine s t o r a g e  s i l o s  i s  conveyed  on  a  
3 4 - i n . - w i d e  b e l t  c o n v e y o r  t o  one o f  t h e  two raw  c o a l  s i l o s  
a t  th e  wash p l a n t .  From t h e s e  s i l o s ,  t h e  c o a l  g o e s  t o  th e  
r o t a r y  b r e a k e r  c r u s h e r s ,  w hich  w i l l  b r e a k  t h e  c o a l  t o
4 1' x 1 / 4 n 
1 / 4 "  x 28 mesh 
28 mesh x 0
L o -F lo  Heavy M edia 
Heavy M edia C y c lo id  
F l o t a t i o n  C e l l s
r R ^ 2
4 "  x 0 s i z e  » The +4" ro c k  i s  p ic k e d  up s e p a r a t e l y  and  i s  
d e l i v e r e d  to  th e  ro c k  s i l o s  o f  2000 cu yd c a p a c i t y ,  by 
c o n v e y o r s ,  from  where i t  w i l l  be d i s p o s e d  o f  by t r u c k s  
a lo n g  w i th  th e  r e j e c t  o f  t h e  wash p l a n t .
From th e  c r u s h e r  th e  4"  x 0 raw c o a l  i s  co nveyed  t o  
tw o -d ë c k  v i b r a t i n g  s c r e e n s . The u p p e r  deck  h a s  l / 4 - i n .  
o p e n in g s  and th e  lo w e r  d e ck  2 8 -m esh o p e n i n g s ♦ The c o a l  
( 4 M x  1 / 4 "  s i z e )  i s  t h e n  d e l i v e r e d  t o  l o - f l o  h e av y  m ed ia  
t a n k s  c o n t a i n i n g  m edia  o f  s p e c i f i c  g r a v i t y  o f  1 .4 5 ,  The 
c l e a n e d  c o a l  from  th e  t a n k s  i s  r i n s e d  t o  remove m a g n e t i t e , : 
from  w here i t  i s  p a s s e d  on  t o  v i b r a t i n g  s c r e e n s  t o  d e b a t e r  
t h e  c o a l .  I t  i s  t h e n  s e n t  t o  3 0 - i n . - w i d e  c l e a n e d  c o a l  
b e l t  f o r  conveyance  t o  one o f  two l o a d i n g  s i l o s .
C o a l  ( 1 /4 "  x 28-m esh s i z e )  from  th e  v i b r a t i n g  s c r e e n s  
i s  'd e l i v e r e d  t o  th e  h e av y  m ed ia  c y c l o i d  w a sh e r  and  t h e  lo w e r  
p r o d u c t  28-m esh x 0 to  t h e  f l o t a t i o n  c e l l s .
A f t e r  t h e  c o a l  i s  w ashed i n  t h e  h e av y  m ed ia  c y c l o i d ,  
th e  c l e a n e d  c o a l  i s  r i n s e d  t o  rem oved m a g n e t i t e . I t  i s  
t h e n  p a s s e d  th r o u g h  a  c e n t r i f u g a l  and  h e a t e d  r o t a t i n g  drums 
t o  remove w a te r ,  and f i n a l l y  t o  t h e  c le a n e d  c o a l  b e l t .  The 
r e j e c t  i s  a l s o  r i n s e d  on s c r e e n s  t o  remove m a g n e t i t e  and 
t h e n  p a s s e d  on t o  th e  r e j e c t  b e l t  a f t e r  dew a t e r i n g  on th e  
s c r e e n s .






D u rin g  t h e  f i r ^ t  S o n th  ®£ t h e  p r o d u c t i o n  y e a r ,  ^ ix  
s t r i k e  e n t r i e s  w i l l  he d r i v e n  a t  5 0 - f t  i n t e r v a l s  a lo n g  th e  
. f u l l  d i p  o f  th e  scam by s i x  A lp in e  n i n e r s - t h r e e  i n  th e  
n o r t h  and t h r e e  i n  th e  s o u th  s e c t i o n ,  A p r o f i l e  v iew  o f  
t h e  t h r e e  s t r i k e  e n t r i e s  i s  shown i n  F ig ,  15*
Each e n t r y  w i l l  be 14 f t  w id e , 7«5 f t  h ig h  and w i l l  
a d v an c e  60 f t  p e r  day  i n  two s h i f t s .  The t h r e e  s lo p e
e n t r i e s ,  i n  e a c h  s e c t i o n  w i l l  a l s o  be d r i v e n  "'by A lp in e  " .1,
M in e rs  as. p e r  p ro p o s e d  p r o j e c t i o n s  s h o r n  i n  F ig .  6 .  y.
•The:se s lo p e  e n t r i e s  w i l l  be d i p p i n g  a t  15  d e g r e e s  and  
w i l l  make a n  a n g le  o f  2?  d e g r e e s  t o  t h e  s t r i k e  e n t r i e s ,  
a s - sh o w n  i n  F i g s .  16 and  I ? .  T hese  s lo p e  e n t r i e s  w i l l  
a l s o  b e - d r i v e n  a t  i n t e r v a l s  o f  50 f t  a lo n g  th e  f u l l  d i p
t : * 40''-’ - "
o f  f t h e  seam , The r a t e  o f  ad v an c e  on  t h e s e  s lo p e  e n t r i e s
w i l l  be 30 f t  p e r  day  i n  two s h i f t s ,
C r o s s c u t s  w i l l  be d r i v e n  a t  i n t e r v a l s  o f  200 f t ,  b o th  
on  s t r i k e  and s lo p e  e n t r i e s .  E ach  c r o s s c u t  w i l l  p r o g r e s s  
18 f t  p e r  day  i n  t h r e e  s h i f t s ;  t h u s  i t  w i l l  t a k e  t h r e e  d a y s  
t o  c o m p le te  one c r o s s c u t  b e tw e e n  two l e v e l s .  M in ing  law  
r e q u i r e s  t h a t  t h e  s o l i d  b l a s t i n g  f o r  d i s l o d g i n g  c o a l  from  
th e  f a c e  t o  d r i v e  t h e s e  c r o s s c u t s  be done a t  t h e  end  o f  a  
s h i f t ,  when no one i s  u n d e r g r o u n d .
D u r in g  th e  seco nd  y e a r ,  i n  a d d i t i o n  t o  two d e v e lo p m e n t
p a n r I s , t h e  lo n g w a l l  f a c e  w i l l  a l s o  s t a r t .  The lo n g w a l l  
f a c e  vn 11 be 300 f t  lo n g  and i t s  r a t e  o f  advance  w i l l  be 
20 f t  p e r  day  i n  two s h i f t s .  P ig .  18 sh o v s  a n  i s o m e t r i c  
v ie w  o f  a  lo n g w a l l  f a c e ,
l u r i n g  t h e  f o u r t h  y e a r ,  a f t e r  t h e  d e v e lo p m e n t i n  th e  
so u th  s e c t i o n  i s  c o m p le te d ,  a  second  lo n g w a l l  f a c e  s i m i l a r '  
t o  th e  f i r s t  l o n g w a l l  f a c e ,  w i l l  be s t a r t e d ,  a s  shown i n  
t h e  p ro p o s e d  p r o j e c t i o n s  g iv e n  i n  F ig .  6 ,
The d e v e lo p m e n t  o f  th e  n o r t h  s e c t i o n  w i l l  a l s o  be 
c o m p le te d  d u r i n g  th e  s i x t h  y e a r ,  , g
I t  w i l l  t a k e  two weeks f o r  s h i f t i n g  a  c o m p le te  s e t  o f  
t h r e e  A lp in e  M iners  a lo n g  w i th  t h e i r  e q u ip m e n t  from  one 
p a n e l  t o  a n o t h e r  p a n e l .  F o r  a . s i m i l a r  s h i f t i n g  o f  a  l o n g w a l l  
f a c e  e q u ip m e n t  from  one p a n e l  t o  a n o t h e r  p a n e l ,  i t  w i l l  t a k e  
fo '# r  w e e k s .  These  f i g u r e s  a r e  c o l l e c t e d  from  t h e  a c t u a l  
w o rk in g  m ines  u s i n g  s i m i l a r  e o u ip m e n t .
The s u p p l y  o f  m a t e r i a l s  t o  th e  d e v e lo p m e n t  and  l o n g w a l l  
p a n e l s  w i l l  be made th ro u g h  s p e c i a l l y  made c a r s  h a u le d  by 
a  b a t t e r y  o p e r a t e d  lo c o m o t iv e  on th e  s t r i k e  roadw ays  and w i th  
a  h o i s t  a lo n g  th e  s lo p e  ro a d w a y s ,
w o rk e rs  w i l l  be t a k e n  i n  and o u t  from  tn e  s u r  face  t o  
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ÜK I' ' ,^2
O utput,
D u r in g  th e  f i r s t  y e a r ,  th e  s i x  A lp in e  M iners  w i l l  be 
w o rk in g  t o  d r i v e  s i x  e n t r i e s *  The c a l c u l a t i o n s  a r e  made 
f o r  ad vance  on th e  b a s i s  o f  60 f t  p e r  day f o r  th e  s t r i k e  
e n t r i e s  and  JO f t  p e r  day  f o r  th e  s lo p e  e n t r i e s ,  by w o r k i n g , 
two s h i f t s  p e r  d ay  i n  b o th  c a se 's  * The t o t a l  p r o g r e s s  o f  
t h e s e  e n t r i e s ,  t h e  c r o s s c u t s  i n  f e e t ,  a n d . th e  o u t p u t  i n  
t o n s ,  b a s e d  on 2JO w o rk in g  d a y s  i n  a  y e a r - i s  g iv e n  b e lo w .
P r o g r e s s  o f  P r o g r e s s  o f  T o t a l
P a n e l  E n t r i e s  i n  C r o s s c u t s  i n  P r o g r e s s
"Number F e e t_________ ■ -F e e t  ______ i n  F e e t
#  i  3 2 ,4 0 0  5 ,4 0 0  ■*' 3 7 ,8 0 0
#  2 2 8 ,2 0 0  4 ,7 0 0  3 2 ,9 0 0
Grand T o t a l  , , • § • « « # * * # * * # * * 7 0 ,7 0 0
As e a c h  e n t r y  p ro d u c e s  J , 6  t o n s  o f  c o a l  f o r  one f o o t  
a d v a n c e , so  th e  t o t a l  c o a l  p ro d u c e d  i n  th e  f i r s t  y e a r  w i l l  
be = 7 0 ,7 0 0  x J , 6  = 2 5 5 ,0 0 0  t o n s .
D u r in g  th e  se co n d  y e a r ,  t h e  p r o d u c t i o n  w i l l  come from  
two d e v e lo p m e n t p a n e l s  and one l o n g w a l l  p a n e l .  The t o t a l  
ad v an c e  i n  f e e t  and o u t p u t  i n  t o n s  i s  g i v e n  be low .
T o t a l  p r o g r e s s  o f  d e v e lo p m e n t . e n t r i e s  i n  f e e t  « 5 7 ,9 0 0  
P r o g r e s s  o f  c r o s s c u t s  i n  f e e t  , * , * . , * * » 9 ,6 0 0
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T o ta l  d e v e lo p m e n t  p r o g re e n  i n  f e e t  . , , , , * 6 ? ,
T o t a l  p r o g r e s s  o f  l o n g w a l l  f a c e  i n  f e e t ,  , , , 4 ,200
Grand t o t a l  i n  f e e t * » » »
O u tp u t  from  th e  d e v e lo p m e n t  p a n e l s  . , * , . ,2 4 0 ,0 0 0  t o n s  
O u tp u t  from  th e  l o n g w a l l  p a n e l  , , , » , , * , 3 7 8 ,0 0 0  t o n s
Grand T o t a l  , * , , , * , , , , , , , , ,6 1 8 ,0 0 0  t o n s
On th e  a v e r a g e , o u t p u t  f rom  e a c h  d e v e lo p m e n t  p a n e l  i s  
a b o u t  600 t o n s  p e r  d ay  and from  e a c h  lo n g w a l l  p a n e l ,  i t  i s  
180# t o n s  p e r  d a y .  The t o t a l  a n n u a l  o u t p u t  f o r  a  p e r i o d  o f  
10 y e a r s  i s  shown i n  T ab le  3»
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Manpower
The manpower r e q u i r e d  f o r  a  d e v e lo p m e n t  p a n e l  i s  4 6 , 
and  f o r  a  lo n g v /a l l  p a n e l  i t  i s  3 6 , T a b le s  4 ,  5 and  6 be low 
show th e  d i s t r i b u t i o n  o f  manpower f o r  t h e  d e v e lo p m e n t  and 
t h e  l o n g w a l l  p a n e l s ,  a lo n g  w i th  a n n u a l  m a n s h i f t s  v /orked, 
o u t p u t  p e r - m a n - s h i f t  and  f a c e  l a b o r  c o s t .
T ab le  4
Show ing t h e  Manpower D i s t r i b u t i o n  f o r  a  D evelopm ent P a n e l
- â ' , - .  - 1s t
S h i f t
2nd 3r d
Forem an 1 . ....r '"'I " "
A lp in e  M iner O p e r a to r -, '3 0
S h u t t l e  C ar O p e r a to r - % ' 0
Roof B o l t  O p e r a to r 3 y
C onveyor O p e r a to r 3 3
E l e c t r i c i a n / t e e c h a n i c 1 1 i---
Rock D u s tin g .  Men 1 1 2
M a in te n a n c e  Men 0 0 4
S l u s h e r  O p e r a to r 1 4 4
T o t a l 17 " + 1?  ̂ + 12 =
A v erage  O u t p u t / S h i f t  o f  a  D evelopm en t P a n e l  = 300 t o n s  
O u tp u t  p e r - m a n - s h i f t  a t  t h e  f a c e  i s  = 13 t o n s
ER 1484.
T a b le  5
Showing t h e  Man-Rower D i s t r i b u t i o n  f o r  a  L o n g w all  P a n e l
S h i f t
D e s i g n a t i o n  1 s t  2nd
Forem an . • » • 1 1 .1 .
S h e a r e r  O p e r a to r  .  2 t 0
S u p p o r t s  O p e r a t o r .  |  J 0
C onveyor O p e r a t o r ,  i  1 0
Men : f o r  Main E n t r y .  2 1 É 0
Man f p r  T a i l  E n t r y .  1 1 / : 0
E l e c . /  M e ch a n ic .  - 1 1 1
Men f o r  D u s t in g  # * 1 1 2
M a in te n a n c e  . . .  0 . 0 #
T o t a l  12 * 12 # 12
A v erage  o u t p u t  p e r  s h i f t  o f  l o n g w a l l  p a n e l  * . 900 to n s  
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Bnv iro r irn e n ta l  Cons idc  r a t  io n s
S in c e  p r e s e r v a t i o n  o f  e n v iro n m e n t  and e c o lo g y  i s  t h e  
t o i ' i c  o f  th e  d a y ,  one c a n  h a r d l y  ig n o r e  t h i s  im p o r t a n t  
s u b j e c t  b e f o r e  o p e n in g  a  m in e . I t  i s  th e  o b l i g a t i o n  o f  
e v e r y  m in in g  company to  do i t s  b e s t  t o  m a i n t a i n  a  c l e a n  
a tm o sp h e re  and  e n v iro n m e n t  w i t h i n  l i m i t a t i o n s  o f  p r e s e n t  
t e c h n o lo g y  and f i n a n c i a l  a s p e c t s  o f  th e  p rd g ra m . ■
T h is  p ro g ram  i s  d i v i d e d  i n t o  t h e  f o l l o w i n g  t h r e e  
g ro u p s  : A i r ,  W ater and Land, w hich  a r e  d e s c r i b e d  b e lo w ,-
y. A i r : 1 .  A l l  p o i n t s  where t h e  c o a l  i s  t r a n s f e r r e d
w i l l  be p r o p e r l y  e n c lo s e d  a n d ,  i f  n e e d e d ,  su c h  p o i n t s  w i l l
a l s o  be c o n n e c te d  w i th  a  vacuum d u s t  c o l l e c t o r  l e a d in g ,  t o
t h e  m ain  s y s te m ,
£  2 ,  A l l  c r u s h e r s  and  l o a d i n g  p o i n t s  w i l l  be é -
f u l l y  e n c l o s e d ,
3 . H a u l - r o a d s  from  t h e  wash p l a n t  t o  t h e  r a i l ­
h e a d  w i l l  be s p r a y e d ,  d e p e n d in g  on th e  n eed  d u r i n g  t h e  d ry  
S e a s o n ,
4 ,  A l l  t r u c k s  w h i le  h a u l i n g  c o a l  from  th e  
wash p l a n t  t o  t h e  r a i l - h e a d  w i l l  be c o v e re d  w i th  p l a s t i c  
c o v e r i n g  t o  p r e v e n t  t h e  f i n e  p a r t i c l e s  o f  c o a l  b e in g
b lo w n  i n  t h e  a i r  by th e  w in d ,
W a te r : 1 ,  A l l  t h e  w a t e r  pumped out, o f  t h e  m ine w i l l
be c o l l e c t e d  i n  two s u r f a c e  t a n k s  n e a r  th e  mouth o f  t h e  
p o r t a l s  and w i l l  be g i v e n  n e c e s s a r y  t r e a t m e n t ,  a f t e r  w hich
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i t  w i l l  be pumped to  t h e  wash p l a n t .
2 .  A l l  th e  u se d  w a te r  from  th e  wash p l a n t  
w i l l  a l s o  "be c o l l e c t e d  in  two s e t t l i n g  t a n k s  l o c a t e d  n e a r  ■ 
th e  p l a n t  s i t e , c l e a n  w a t e r  from  t h e s e  t a n k s  w i l l  be pumped 
b a c k  i n t o  th e  c i r c u i t  f o r  r e c i r c u l a t i o n ,  and th e  s o l i d s  
w i l l  be draw n o u t  from  t h e  b o t to m  and d i s p o s e d  o f  p r o p e r l y .
3» The d r a i n a g e  w a te r  from  th e  p l a n t  a r e a  . 
and  r e f u s e  p i l e s  w i l l  be g u id e d  i n t o  t h e s e  s e t t l i n g s t a n k s .
4 .  I f  a t  a n y  t im e ,  i t  i s  n e c e s s a r y  t o  p u t  
t h e  o v e r f lo w  w a t e r  from  t h e  p l a n t  i n t o  th e  c r e e k ,  i t  w i l l  
be p r o p e r l y  t r e a t e d  so  t h a t  i t  i s  f r e e  from  any  t o x i c  and 
h a r m f u l  m a t t e r ,
L an d : 1 .  A minimum c u t t i n g  and f i l l i n g  w i l l  be
~tV'i - ' - ■ ; -
donp t o  make t h e  p l a n t  s i t e ,  r o a d s ,  p o r t a l s ,  o f f i c e  b u i l d i n g ,  
e t c ,  so  t h a t  th e  b e a u ty  o f  th e  a r e a  i s  m a i n t a i n e d ,
2 . D i s p o s a l  o f  r e f u s e  from  th e  wash p l a n t  i s  
a lw a y s  a  d i f f i c u l t  p ro b le m . I n  t h i s  c a se  i t  w i l l  be e a s i e r  
t o  a c c o m p l i s h  t h i s  by  p l a c i n g  a l l  t h e  r e f u s e  i n  th e  lo w -  
l y i n g  a r e a s  b e tw ee n  th e  two m o u n ta in s  by  m aking  p r o p e r  
a r r a n g e m e n t s ,
3 .  A l l  t h e  d i t c h e s  and  d a n g e ro u s  p l a c e s  i n  th e  
a r e a  w i l l  be p r o p e r l y  f e n c e d  o f f  and  w a rn in g  n o t i c e s  p o s t e d .
4 .  As f a r  a s  p o s s i b l e ,  a l l  such  p l a c e s  w hich  
a r e  n o t  a p p e a l i n g  t o  th e  eye w i l l  be k e p t  away from  th e
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m ain roadw ay.
" /h a tev e r  i s  done t o  p r o t e c t  t h e  e n v iro n m e n t  o r  to  
p r e v e n t  th e  a i r  and w a te r  from  'becoming p o l l u t e d ,  i t  i s  
e s s e n t i a l  t h a t  t h e s e  a r e  p r o p e r l y  m a in ta in e d  a f t e r  
h a v in g  b e en  i n s t a l l e d ,  o th e r w i s e  t h e  p u rp o se  o f  a l l  th e  
lo n g  r a n g e  p l a n n in g  w i l l  be d e f e a t e d .
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COST
M in in r  E qu ipm en t
The c a p i t a l  r e q u i r e d  f o r  e q u ip m en t  i s  o b t a i n e d  by 
a d d in g  up t h e  d e l i v e r e d  c o s t s  f o r  e a c h  p i e c e  o f  e q u ip m e n t .  
The d e l i v e r e d  c o s t  o f  e q u ip m en t i n  t h i s  s t u d y  r e f e r s  t o  
t h e  a c t u a l  p u rc h a s e  p r i c e ,  f r e i g h t  c h a r g e s ,  t a x e s ,  i n s u r a n c e  
p rem iu m s, and  i n s t a l l a t i o n  c o s t  w here a p p l i c a b l e , The 
d e l i v e r e d  c o s t  o f  each  c a t e g o r y  o f  e q u ip m e n t  i s  g i v e n  
b e lo w .• *  :• v ’ ‘ •
: ’ : T ab le  ?
Show ing M in ing  E qu ipm en t w i th  D e l iv e r e d  C o s t
1 s Ê  Year
Name o f  t h e  E qu ipm ent
N o s . /
Q ty
U n i t
C o s t
T o t a l
C o s t
1 ,  A lp in e  M in e r ,  c o m p le te 6 , $ 1 0 0 ,0 0 0 $6 0 0 ,0 0 0
i .  M e c h a n ic a l  Fan
c a p a c i t y  100 ,0 00  c f m / 4 - i n . w .g . 2 4 0 ,0 0 0 8 0 ,0 0 0
3 , 1 0 0 -h p  H o i s t 5 0 ,0 0 0 1 0 0 ,0 0 0
4 ,  C o m p resso r ,  c a p a c i t y  600  p s i /  
200  p s i 2 3 0 ,0 0 0 6 0 ,0 0 0
5 .  M obile  B e l t  Conveyor
3 0 - i n .  w ide / 2 0 0  f t  lo n g 6 1 0 ,0 0 0 6 0 ,0 0 0
6 . C ha in  Conveyor
30 - i n .  w ide / 1 2 0  f t  lo n g 2 1 0 ,0 0 0 2 0 ,0 0 0
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7* B e l t  Conveyor 3 0 - i n .  wide 4  3 7 ,5 0 0 1 50 ,0 00
8 . B a t t e r y  O p e ra te d  Locos 2 ‘ 2 0 ,0 0 0 4 0 ,0 0 0
S h u t t l e  C ars 6 2 5 ,0 0 0 . 1 5 0 ,0 0 0
1 0 . Main Pumps
c a p a c i t y  100 gpm/ 5 0 0  f t  h ead 6 1 0 ,0 0 0 6 0 ,0 0 0
1 1 , Face Pumps *  5 ,0 0 0 2 0 ,0 0 0
1 2 . R a i l  f o r  t r a c k 4 0 ,0 0 0  f t 80 ,0 0 0
1 3 . Rock D u s t in g  B u g g ie s 16 3 5 ,0 0 0
14.. S t o p e r s  f o r  Roof B o l t i n g 6 2 ,5 0 0 1 5 .0 0 0
I 5 . , S l u s h e r  w i th  B u c k e t 4  2 ,5 0 0 1 0 ,0 0 0
1 6 . i; S u r f a c e  and  U nderground  
tP o w e r  S u b - S t a t i o n 4  2 5 ,0 0 0 1 0 0 ,0 0 0
1 7 , Power C a b le s 5 0 ,0 0 0
1 8 . Man r i d i n g  and  M a t e r i a l  C a rsa- . ' ■ :
10 2 ,0 0 0 2 0 ,0 0 0
19 .
• .
< Cap Lamps and  S a f e t y  Lamps
-vf -
150 5 ,0 0 0
2 0 . f B o o s te r  Fans 4 5 ,0 0 0 2 0 ,0 0 0
2 1 . P .V .C . B e l t  3 0 - i n .  wide 2 0 ,0 0 0  f t 1 0 0 ,0 0 0
2 2 . P r o v i s i o n  f o r  S u r f a c e  P l a n t ,  
and  E qu ipm en t n o t  i n c lu d e d  above 4 0 0 ,0 0 0
23 . W ashing P l a n t 7 00 ,0 00
24 . P r o v i s i o n  f o r  E n v i r o n m e n ta l  
C o n t r o l 5 0 0 ,0 0 0
T o t a l 3 ,3 7 5 ,0 0 0
2nd Y ear
1 . C om ple te  Face E qu ipm ent f o r  
3 0 0 - f t  L ongw all  f a c e 1 , 0 0 0 ,0 0 0
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2 , C h a in  C onveyors  f o r  l o n f w a l l  
pane 1 2 2 0 ,0 0 0
.3*
4 .
B e l t  C onv eyors  f o r  l o n g w a l l  
pane 1
Power C able  f o r  e x t e n s i o n
5
5 ,0 0 0 f t
1 75 ,0 0 0
2 0 ,0 0 0
5 . R a i l  f o r  t r a c k 2 0 ,0 0 0 f t , 4 0 ,0 0 0
T o t a l 3 5 5 ,0 0 0
3r d Y ear
1 . , P .V .C , B e l t  3 0 - i n .  w ide f o r  
e x t e n s i o n  and r e p la c e m e n t 1 0 ,0 0 0 f t 5 0 ,0 0 0
2 . ■Power C ab le  f o r  e x t e n s i o n 5 ,0 0 0 f t 2 0 ,0 0 0
3. R a i l  f o r  t r a c k  e x t e n s i o n 30 ,000 f t 6 0 ,0 0 0
4 , Lamps f o r  r e p la c e m e n t 5 ,0 0 0
k o t a l 1 3 5 ,0 0 0
4 t h Year
1 , P , ¥ , 0 ? B e l t  f o r  r e p la c e m e n t 1 0 ,0 0 0 f t 5 0 ,0 0 0
e» Power C able  f o r  e x t e n s i o n 5 ,0 0 0 f t 2 0 ,0 0 0
3« R a i l  f o r  t r a c k  e x t e n s i o n 3 0 ,0 0 0 f t 6 0 , 0 0 0
f e t a l 130*000
5 t h Y ear
1 , P, V. C , le  I t  f o r  r e p la c e m e n t 10 ,0 0 0 f t 5 0 ,0 0 0
2 . Power C lh le  f o r  e x t e n s i o n 5 ,0 0 0 f t 2 0 ,0 0 0
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3» Lamps f o r  rep lr -ce m en t 5 ,0 0 0
4 .  R a i l  f o r  e x t e n s i o n 2 0 ,0 0 0  f t 4 0 ,0 0 0
5* Com plete  f a c e  E qu ipm ent f o r  
3 00 - f t  L ongw all  f a c e 1 , 0 0 0 ,0 0 0
6 , C h a in  c o n v e y o rs  f o r  th e  
lo n g w a l l  p a n e l 2 2 0 ,0 0 0
7* B e l t  c o n v e y o rs  f o r  t h e  
l o n g w a l l  f a c e 1 00 ,0 0 0
T o t a l • 1 , 2 3 5 ,0 0 0
6 t h  ^Year .' .S" / v  ;c
1 ,  ^P ,V ,C . B e l t  f o r  r e p l a c e m e n t 2 0 ,0 0 0  f t  : 1 0 0 ,0 0 0
1 ,  / B o o s t e r  f a n s  f o r  r e p l a c e m e n t 4 / . 2 0 ,0 0 0
3* M ain Pumps f o r  r e p la c e m e n t 6 6 0 , 000 :
'" k  "  -V  ' * " ,  ■>" , * V
4 .  jF a c e  Pumps, f o r  r e p l a c e m e n t , 4 . 2 0 ,0 0 0
5* ^Power C ab le  f o r  r e p la c e m e n t 5 ,o o o  f t 2 0 ,0 0 0
T o t a l 2 2 0 ,0 0 0
7t h  Y ear
1 ,  P .V .C . B e l t  f o r  r e p l a c e m e n t 3 0 ,0 0 0  f t 1 5 0 ,0 0 0
2 ,  Lamps f o r  r e p la c e m e n t 5 ,0 0 0
T o ta l 1 5 5 ,0 0 0
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8 t h  Y ear
1 . P .V .C , B e l t  f o r  r e p la c e m e n t  3 0 ,0 0 0  f t  1 5 0 ,0 0 0
9 t h  Y ear
1 ,  P .V .C . B e l t  f o r  r e p l a c e m e n t  3 0 ,0 0 0  f t  1 5 0 ,0 0 0
i i  Lamps f o r  r e p l a c e m e n t  5 ,0 0 0
T o t a l  1 5 5 ,0 0 0
C a M t a l r  I n v e s tm e n t  . ,.. ui
Tîîé t o t a l  i n v e s tm e n t  h a s  b e e n  d i v i d e d  i n t o  t h r e e  p a r t s
' ' - , , ' - : - - - 
b r i e f l y  d e s c r i b e d  b e lo w .
P l a n t  and  E qu ipm en t C o s t : The c o s t  o f  P l a n t s  and
E q u ip m en t f o r  a  p e r i o d  o f  10 y e a r s  a r e  g iv e n  be low  s e p a r a t e l y
- r   ̂ f  ' . ' , v -
f o r  e a c h  y e a r .
T a b le  8 s
Showing t h e  C o s t  o f  P l a n t s  and  E qu ipm en t f o r  10 Y e a rs
Y ear C o s t  i n  $
3 .3 7 5 .0 0 0
1 . 2 5 5 .0 0 0  
1 3 5 ,0 0 0
tie
130,000  
1 ,2 3 5 ,0 0 0  
• 2 2 0 , 0 0 0  
1 5 3 ,0 0 0
1 5 0 .0 0 0
153.000  
0 0 0 ,0 0 0
6 * 810,000
D evelopm ent C o s t : The breakdow n f i g u r e s  o f  d i f f e r e n t
d e v e lo p m e n t  e x p e n d i t u r e s  b e f o r e  t h e  p r o d u c t i o n  s t a r t s  a r e
b r i e f l y  d e s c r i b e d  below*
C o n s t r u c t i o n  o f  o f f i c e  b u i l d i n g ,  c h a n g in g  
room and  o t h e r  s u r f a c e  s t r u c t u r e s
D evelopm ent o f  a p p ro a c h  ro a d w a y s , d r i v i n g  
p o r t a l  e n t r i e s  b e f o r e  o p e r a t i n g  th e  
A lp in e  M in e rs  and s u p p o r t i n g  th e  e n t r i e s  
w i th  c o n c r e t e  beams and  s l a b s
Raw and C lea n ed  c o a l  s t o r a g e  s i l o s ,  
w a te r  t a n k s  e t c .










T o t a l
V/orkin?: C a p i t a l  and I n v e n t o r y  C o s t : E s t a b l i s h m e n t  o f
w areh o u se  i n v e n t o r y ,  and a l l  o p e r a t i n g  e x p e n se  f o r  a  p e r i o d  
o f  t h r e e  month*- $5 0 0 ,0 0 0
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L abor Co^t
D u r in g  t h e  f i r s t  y e a r ,  th e  l a b o r  c o s t . i s  e x t r e m e ly  h ig h  
b e c a u se  o f  d e v e lo p m e n t o n ly ,  b u t  i t  r e d u c e s  c o n s i d e r a b l y  
d u r i n g  th e  s u b s e q u e n t  y e a r s  a f t e r  th e  l o n g w a l l  p a n e l  i s  
s t a r t e d , P r o j e c t e d  l a b o r  c o s t  i n  t h e  f i r s t  y e a r  i s  $ 3 ,6 0  
p e r  t o n  on raw  c o a l ,  b u t . i n  t h e  se co n d  and t h i r d  y e a r  i t  i s  
$ 2 ,3 0  p e r  t o n  on raw  c o a l .  S in c e  th e  wages c o n t r a c t  b e tw ee n  
th e  Management and t h e  G oal Mine W o rk e r 's  Union i s  o n ly  f o r  
3 y e a r s  (up  to  197*0 » th e  l a b o r  c o s t  f o r  t h e  f i r s t  3 y e a r s  
h a s  b e e n  com puted a s  p e r  t h i s  c o n t r a c t .  A f t e r  t h i s  p e r i o d ,  
ffdm  th e  f o u r t h  t o  t h e  t e n t h  y e a r ,  t h e  l a b o r  c o s t  h a s  b e e n  
com puted by  u s i n g  th e  t h i r d  y e a r  (197*0 wage r a t e .  Any 
i n c r e a s e  i n  wage r a t e  d u r i n g  t h e s e  s u b s e q u e n t  y e a r s  from  
t h a t  o f  t h e  t h i r d  y e a r  wage r a t e  w i l l  be m u l t i p l i e d  by 
th e  i n c r e a s e  f a c t o r  o f  e a c h  y e a r ,  r e s p e c t i v e l y ,. Breakdown 
f i g u r e s  o f  l a b o r  c o s t  a t  t h e  f a c e  f o r  t h e  f i r s t  3 y e a r s  
a r e  a s  f o l l o w s :
1 s t  Y ear
A verage  Wage o f  a  Union W orker a s  p e r
new c o n t r a c t  e f f e c t i v e  from  D e c e m b e r ,*71 $ 4 0 ,0 0 /d a y
A verage  v a c a t i o n  c o s t / p e r s o n  f o r  one y e a r  
(21 d a y s )
P a id  v a c a t i o n  1® days
P a id  h o l i d a y s  8 days
ER îbSb <6
B i r th d a y  h o l i d a y s  3 d ays
C h r i s tm a s  Bonus
A verage  wage o f  a  w o rk e r
T o t a l  m a n s h i f t s  worked d u r i n g  th e  y e a r
T o t a l  amount p a id  a s  wages ;
O u tp u t  d u r i n g  th e  y e a r  
Face l a b o r  c o s t  p e r  t o n
$ 3.6o/day 
$ 0 . 60/ d a y  
$ 4 ^ .60 / d a y  
2 1 ,1 6 0  
$940,000 
2 5 5 t000 t o n s  
$ 3 .6 0
2nd Y ear
A verage  wage o f  a  U nion  W orker a s  p e r  
new c o n t r a c t  e f f e c t i v e  f rom  Decem ber, '71
A v erage  v a c a t i o n  c o s t / p e r s o n  fo e  one y e a r
C h r is tm a n s  Bonus
A verage  wage o f  a  w o rk e r  f o r  one day  
T o t a l  m a n s h i f t s  worked d u r i n g  th e  y e a r  
O u tp u t  d u r i n g  t h e  y e a r  
F ace  l a b o r  c o s t  p e r  t o n
$ 4 3 .00 / d a y
$ 3 . 9 0 /d a y  
$ 0 ; 60 / d a y  
$ 4 ? . 50/ d a y  
2 9 ,4 8 0  
6 1 8 ,0 0 0  t o n s  
$ 2 .3 0
3 rd  Y ear
A v erage  wage o f  a  U nion Worker a s  p e r
new c o n t r a c t  e f f e c t i v e  from  D ecem ber, *71 $ 4 6 .0 0 /d a y
A v erage  v a c a t i o n  c o s t / p e r s o n  f o r  one y e a r  $ 4 ,2 0 / d a y
C h r i s tm a s  Bonus $ 0 . 60 / day
A verage  wage o f  a  w o rk e r  f o r  one d ay  $ 5 0 . 8 0 /d a y
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T o t a l  m a n s h i f t s  worked d u r i n g  th e  y e a r  2 9 ,4 3 0
O u tp u t  d u r i n g  th e  y e a r  653»000 t o n s
Face l a b o r  c o s t  p e r  t o n  $ 3 « 30
The t o t a l  m a n s h i f t s  w orked , wages p a id ,  o u t p u t  p e r  
m a n - s h i f t  a t  t h e  f a c e  and f a c e  l a b o r  c o s t  f o r  a  p e r i o d  o f  
10 y e a r s  a r e  g i v e n  i n  T ab le  6 .,
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The s t u d y  d e te r m in e s  t h a t  th e  c o s t  o f  m in in g ,  w a sh in g  
t r a n s p o r t i n g  t o  r a i l h e a d ,  and l o a d i n g  i n t o  r a i l r o a d  c a r s  
I s  $ 1 2 ,3 0  p e r  t o n  i n  t h e  f i r s t  y e a r .  D u r in g  th e  s e c o n d  
a n d  t h i r d  y e a r s ,  a f t e r  t h e  lo n g w a l l  p a n e l  i s  s t a r t e d ,  th e  
t o t a l  c o s t  p e r  to r i  i s  $ 1 0 .1 2  and  $ 1 0 ,6 4 ,  r e s p e c t i v e l y .
T h is  c o s t  ( w i th o u t  t h e  i n f l a t i o n  f a c t o r ) , f u r t h e r  r e d u c e s  
t o  $ 8 .7 9  p e r  t o n  a f t e r  t h e  d e v e lo p m e n t i n  b o th  th e  p a n e l s  
i s  c o m p le te d  and  th e  se c o n d  lo n g w a l l  p a n e l  i s  s t a r t e d  i n  
t h e  s i x t h  y e a r .
The l a b o r  c o s t s  f o r  t h e  f i r s t  t h r e e  y e a r s  have  b e en  
c a l c u l a t e d  by  u s i n g  th e  l a b o r  r a t e s  o f  1 9 7 2 , 197 3# and  
19 ? h , T h e r e a f t e r ,  1974 r a t e s  have  been  u s e d  t o  compute 
the  l a b o r  c o s t  from  t h e  f o u r t h  t o  th e  t e n t h  y e a r s  «
S i m i l a r l y ,  th e  c o s t s  o f  s u p p l i e s ,  pow er, w a sh in g  
and o t h e r  co m m o d itie s  f o r  th e  f i r s t  y e a r  a r e  b a s e d  on 
1972  r a t e s .  T h e r e a f t e r ,  f o r  1973 and 197^# t t i f s e  f i g u r e s  
a r e  i n c r e a s e d  by  10% e a c h  y e a r ,  b e in g  a n  assum ed  i n c r e a s e  
due t o  i n f l a t i o n  i n  t h e s e  y e a r s .
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SUMMARY AND CONCLUSION
This f e a s ib i l i t y  study o f mining steep ly  p itching  
coal seams by mechanised methods in d icates that the 
su ccessfu l advance o f the development en tr ies  a t a rate 
s u ff ic ie n t  to permit a continuous advance o f the longwall 
face i s  a prime factor in  the success o f the operation.
Although i t  i s  possib le to mine steep ly  p itch ing  
seams by mechanised methods, the driving of crosscuts  
between en tr ies  w il l  require hand mining methods including  
d r illin g  and b lastin g  of coal from the so lid  fa c e . This 
i s  due to the fa c t that present mechanized mining equipment 
cannot operate on the f u l l  pitch of the seam.
As a re su lt , the low tonnage per manshift by hand 
mining methods w il l  re su lt in  overall low productivity  
and a higher co st o f mining.
The low y ie ld  o f clean coal (63  %) i s  another 
contributing factor to the high cost o f saleable coal.
toe follow ing conclusions are drawn from th is  study.
1. That i t  i s  possib le to mine steep ly  pitching coal 
seams by mechanized methods. However, crosscuts 
between development en tr ies  must be driven by hand 
mining methods.
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2, The n ecessity  of cu tting  rock a r ises  because o f the 
space requirements of the machine,
3« That machinery for driving development en tr ie s  must 
he capable o f cutting rock as w ell as coal under the 
pitching seam conditions,
4 , The problems o f strik e and slope entry development 
are compounded by the in tersection s o f these en tr ie s , 
Bach in tersectio n  o f str ik e  and slope en tr ies  w ill  
have to be carefu lly  driven so that the machines can 
travel in  both d irections across these openings,
5 , The indicated cost of mining as projected in  th is  
f e a s ib i l i t y  study on a clean coal basis ranges from 
$1 2 ,3 0  per ton in  1972 down to $8,19 per ton in  the 
8th year and w il l  remain at th is  price th ereafter , 
In fla tio n  factors for the second and third years 
were increased by 10% from the cost o f the f i r s t  
year.
ER 1 4 0 4 75
BIBLia&RAPBY
1 . A l l a n ,  Andrew, 1 96 5 , P i t c h i n g  seam o p e r a t i o n s  o f  Thompson 
C reek  C oa l and  Coke C o r p o r a t i o n :  A .I .M .E ,  P r e p r i n t  65-F-34-3» 
SRlE F a l l  M e e t in g ,  P h o e n ix ,  A r iz o n a ,  O c t .  1965 , p .  2 4 .
2 . J a c k s o n ,  D a n ie l ,  J r . ,  1 9 7 1 , L ong w all  m in in g  w e s t e r n  s t y l e :  
C o a l  Age, A p r i l ,  1971, p .  7 2 -8 1 .
3 . Jo y  M a n u f a c tu r in g  C o . ,  1970 , L o n g w all  m in in g  sy s te m s  : T ech . 
B u l l .  J - 3 1 7 ,  #5M, # 5 - 7 0 ,  12p«
4 .  K eenan, A .M ., 1 9 6 6 , M e c h a n iz a t io n  o f  a  c o a l  seam p i t c h i n g  
30 d e g r e e s :  Mines Mag. ( C o l o r a d o ) , O c t .  I 9 6 6 , p .  1 0 - 1 2 ,
5 . _______________  1971, L o ngw all  m in in g  o f  c o a l  i n  seam
p i t c h i n g  30 d e g r e e s  : A .I .M .E .  P r e p r i n t  71 -F~ 336 , SI'IE
F a l l  M e e t in g ,  S e a t t l e , W ash in g ton , S e p t .  1971, l 4 p ,
6 .  K lo c J m e r -F e r ro m a t ic  GM3H, no d a t e , Power s u p p o r t s  f o r  
• lo n g w a ll  m in in g  i n  p i t c h i n g  seam s: T ech . B u l l . , 2p«
7 . -Leonard, J . ' . / .  and  Miche 11, D .R . , 1 9 6 8 , C oal P r e p a r a t i o n :
Hew Y ork, Am. I n s t ,  o f  M in in g ,  M e t a l l ,  and  Pe tro leum - 
E n g in e e r s  I n c . ,  c h a p .  17 , 54p .
8 . M c -N a lly  P i t t s b u r g  M a n u f a c tu r in g  C o . ,  no d a t e , C o a l 
P r e p a r a t i o n  P l a n t  : T ech , B u l l .  AD-M68-2, 6 p ,
9 .  O e s t e r r e i c h i s c h - A l p i n e  M o n t a n g e s e l l s c h a f t ,  1 9 6 9 , A lp in e
M iner Type F6-A: T ech . B u l l .  ChRS-AG 400 0 /V l/6 9 , 4 p .
10 . R i c h a r d , R .L . ,  I 97O, C o a l P r e p a r a t i o n :  J o u r .  M in in g  
C o n g re s s ,  Feb . 1971 , p .  37-
1 1 . W atson, B r ia n ,  1971 , L ong w all  p ro d u c e s  r e c o r d  to n n a g e  :
C oa l Age, M arch, 1971, p .  64-75*
PROPOSED PROJECTIONS OF 'A " SEAM
WlopMfnt longwall output in Toni Totet
1st y e a r  | 255-, ooo
379.000 2nd year 1 StB.ooo
JVg.ooo 3rd year 653.000
J o ^ o .. 4 th  year 596,ooo
7fo.ooo 5 th y e a r  1 ^  5,000
6 th  year 893,000
7 th  year 738.000
8 th  year |
763.000
782.00. y e a r 792,000
- 772,ooo 1 Oth year |
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